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PREFACE 


This manual provides hardware maintenance information for the CONTROL DATA® FR205-A and 


FV720-A CYBER Channel Coupler (called the CCC or the coupler in this manual). 


is the basic coupler and the FV720-A is an optional coupler mounted in the same cabinet. ae 


The FR205-A 


The information in this manual is organized into the following major sections: 


Section 1 - General Description 


Section 2 - Operation 

Section 3 ~ Installation and Checkout 
Section 4 - Theory of Operation 
Section 5 - Diagrams 


Section 6 - Maintenance 
Section 6A — SAMS 
Section 6B - Procedures 
Section 7 - Parts Data 
Section 8 - Wire Lists 


Other manuals providing reference and site preparation information for the co 


upler are 


listed as follows. Also listed are the subsystem user’s guides that contain microcode 
information applicable to a specific configuration of which the coupler is a part. All 
manuals may be ordered from: 
Control Data Corporation 
Literature and Distribution Services 
304 North Dale Street 
St. Paul, MN 55103 
Control Data Publication Publication Number 
CYBER Channel Coupler FR205-A/B, FV720-A/B 
Hardware Reference Manual 60459170 
Computer Systems Site Preparation Peripheral Data 60275300 
895 Disk Storage Subsystem User”s Guide 60459190 
NOS 2 Installation Handbook 60459320 
5870 Non-Impact Printer Subsystem User’s Guide 60461360 
7990 Masstor Tape Storage Subsystem Reference Manual 60462000 
698 CYBER Magnetic Tape Subsystem (CMTS) User“s Guide 60000009 
Concurrent Maintenance Library (CML) Reference Manual 60455980 
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Control Data Publication 
MSL Offline Maintenance Software Library Reference Manual 
Hardware Performance Analyzer (HPA) User Reference Manual 


TTL Key to Logic Symbols Customer Engineering Manual 


Publication Number 


60456530 
60459460 


60406000 
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GENERAL DESCRIPTION 1 


INTRODUCTION 


The CDC ® CYBER Channel Coupler (the coupler) contains the hardware necessary to connect a 
CDC CYBER 170/180 Computer System to an attached peripheral subsystem that meets the 
requirements of a Federal Information Processing Standards (FIPS) device. The coupler 
requires that different microcode be loaded into its memory for it to control different 
types of subsystem devices, for example: disk, tape, or printer subsystems. Controlware 
information is provided in separate subsystem user guides applicable to the type of 
subsystem being used. Publication numbers for the various subsystem user guides are listed 
in the preface of this manual. 


For information on the CYBER 170/180 peripheral processor programming functions applicable 
to the coupler, refer to the the CYBER Channel Coupler Hardware Reference Manual also listed 
in the preface. 


The following paragraphs provide a basic description of the hardware configuration, physical 
description, functional description, and equipment specifications of the coupler. 


HARDWARE CONFIGURATION 


The coupler connects to a peripheral processor (PP) channel of a CYBER 170/180 Computer 
System and a FIPS-compatible disk, tape, or printer subsystem. The coupler consists of a 
data bus, processor, random-access memory (RAM), programmable read-only memory (PROM), CYBER 
channel interface, FIPS device interface, FIPS power control circuit, and transfer logic. 
These elements are shown in block diagram form in figure 1-1 and described in the following 
paragraphs. 


DATA BUS 


The data bus interconnects the various components (processor, CYBER channel interface, FIPS 
device interface, and both the RAM and PROM memories) of the coupler. Use of the data bus 
is divided equally between the processor, CYBER channel interface, and the FIPS device 
interface. 


PROCESSOR 


The processor is an internally programmed, 16-bit device that decodes function commands from 
the PP and issues instructions that allow the functions to be performed. The processor 
consists of two major sections; a control section and an arithmetic section. The control 
section processes the function commands and sequences the various instructions. The 
arithmetic section performs all related arithmetic operations. 
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RANDOM-ACCESS MEMORY 


RAM contains 16 384 words of memory having a maximum read access time of 85 nanoseconds 
(ns). Each word is 16 bits long. The addresses available for use are 0000;¢ through 
3FFF}¢4- The microcode program is loaded into the RAM from the PP for subsequent use by 
the processor. 


FIPS CHANNEL 
(TO SUBSYSTEM 
CONTROL UNIT) 


pmOcEsson Hrs DEVICE 


FIPS POWER | POWER CABLING 
CONTROL (TO FIPS POWER 
CIRCUIT INTERFACE) 


CYBER 
Roc TRANSFER 
INTERFACE 
N : 
N 
CYBER CHANNEL 


(TO PERIPHERAL 
PROCESSOR) 


Figure 1-1. Coupler Block Diagram 


PROGRAMMABLE READ-ONLY MEMORY 


The PROM contains 4096 words. Each word is 16 bits long. The addresses available for use 
are 8000)¢ through 8FFF}¢,~. Firmware consisting of autoload functions and internal 
diagnostics is permanently coded in the PROM. 


CYBER CHANNEL INTERFACE 


The CYBER channel interface links the CYBER 170/180 PP channel to the processor and memory 
of the coupler. This PP channel is connected to the coupler via two 19-pin coaxial cables. 
All functions received from the PP (except the X5XX and X7XX diagnostic functions or 
functions that contain a channel parity error) are routed to the processor. The processor 
decodes the function and directs the CYBER channel interface to respond to the function. No 
response is sent to the PP if a parity error is detected. 
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After sending an inactive signal to the PP channel in response to a function, the CYBER 
channel interface waits for the processor to inform it as to the type of write or read 
operation that will follow (if any). 


The CYBER channel interface performs six different functions under the direction of the 
processor, and seven diagnostic functions without processor direction. Refer to the CYBER 
Channel Coupler Hardware Reference Manual for detailed information on these functions. 


FIPS DEVICE INTERFACE 


The FIPS device interface contains the receivers, transmitters, and control logic to drive 
the attached peripheral device. It also provides code translation and block ID generation 
for tape control units. 


The FIPS device interface does not use any interrupts. Therefore, no interrupt logic is 
connected and all logic associated with interrupts is disabled where possible. 


FIPS POWER CONTROL CIRCUIT 


The FIPS power control circuit controls the power sequencing of the attached peripheral 
devices by applying and removing power in sequential steps. This stepping of power (on or 
off) decreases the overall system power requirements and power surge noise generation. Two 
FIPS power control switches are provided on the power control panel to power two separate 
equipment chains. Each switch controls the power sequence to its respective peripheral 
device in accordance with the FIPS Channel Level Power Control Interface standard. 


TRANSFER LOGIC 


The transfer logic provides the necessary hardware to transfer data from the CYBER channel 
interface through memory to the FIPS device interface. This is accomplished through use of 
buffer registers. During the transfer, data is written into a 512-byte buffer by one 
interface and read from that buffer by the other interface. 


PHYSICAL DESCRIPTION 


Figure 1-2 shows the location of the major components of the coupler. These are briefly 
described in the following paragraphs. 


CABINET 


The coupler is housed in a single-wide trimline cabinet. Doors and removable panels provide 
access for component maintenance. A cooling blower in the base of the cabinet draws room 
air through a filter, circulates it around the power supplies and logic modules, and forces 
the air out exhaust ducts at the top of the cabinet. 


The cabinet for the basic FR205-A coupler can accommodate an additional coupler as an 


option. The optional coupler is equipment number FV720—-A and consists of logic cards only. 
The cabinet is prewired to accept the optional coupler. 
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POWER SUPPLIES 


Most power supply components are located near the base of the cabinet. The coupler contains 
a -5 V and two +5 V de power supplies. The power supplies operate from 120/208-V, 400-Hz, 
3-phase power. A vertical bus bar carries the +5 V to logic chassis and the -5 V is routed 
directly to the logic chassis from a terminal board. 


The blower operates from 120-V, 50/60-Hz, l-phase power. The blower contains an airflow 
sensor to shut down the 400-Hz power in case of blower failure or excessive high ambient 


temperatures. 


LOGIC CHASSIS 


The logic chassis contains a fiberglass 
back of the backpanel, pass through the 
the backpanel. The logic modules slide 
and edge connectors on the logic module 


backpanel. Vertical rows of pins protrude from the 
backpanel, and attach to connectors on the front of 
into card guides at the front of the logic chassis, 
insert into the backpanel connectors. A wire 


wrapping technique is used to interconnect the backpanel pins. 
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Figure 1-2. 
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Coupler Component Locations 
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Logic Modules 


The coupler logic is contained on 70-pak printed circuit logic modules. Up to 70 integrated 
circuits (IC) are mounted on each logic module in a 5 by 14 IC matrix. 


Two 90-pin connectors are located on the rear edge of the logic module. The top 90-pin 
connector has pin designations of P1AO] through P1A45 (from top to bottom) on one side of 
the module and P1BOl through P1B45 on the other side. The bottom 90-pin connector has pins 
that are arranged in the same manner, but are designated as P2A01 through P2A45 and P2B01 
through P2B45. 


Test points are located on the front edge of the module. The test points are designated 01 
through 51 from top to bottom on the module. 


Logic Types 


The coupler logic modules use transistor-transistor logic (TTL) ICs. The TTL circuits are 
packaged in 14-pin, l6—pin, or 20-pin dual in-line ICs. The TTL logic levels are +2.0 to 
+3.3 V for a high (logic 1), and from +0.2 to +0.8 V for a low (logic 0). 


Signal Connections 


Signals between logic modules are transmitted via the wire-wrap interconnections on the 
backpanel of the logic chassis. Signal connections from the FIPS device interface 
connectors use twisted-pair wires that are wire-wrapped to the backpanel pins. Signal 
connections from the CYBER channel interface connectors use twisted-pair wires that insert 
into plastic block connectors that fit over the backpanel pins. 


MAINTENANCE PANEL 


A maintenance panel is provided to read the memory locations of either coupler that may be 
installed in the cabinet. A thumbwheel on the panel is used to specify the desired memory 
address, and the contents of that address are displayed in a four-digit alphanumeric display. 


FIPS POWER CONTROL PANEL 


The FIPS power control panel contains two power switches and connectors that control 
application of power to two separate peripheral device chains. Power is applied in a 
specific control sequence as directed by applicable Federal Interface Processing Standards. 


FUNCTIONAL DESCRIPTION 


The CYBER channel coupler is driven by a CYBER 170/180 series PP. Each coupler can be 
accessed by only one PP channel. All communication between the PP and the coupler is 
initiated by function codes from the PP. All function codes are 12 bits long. The upper 
three bits identify the equipment controller connected to the coupler. The coupler 
microcode converts the PP functions into commands for controlling the attached subsystem 
devices and also converts subsystem status conditions to general and detailed status for use 
by the operating system. The functions have a PP timeout of approximately 1 second (s) to 
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avoid hanging the channel in a full condition should a hardware logic failure occur. The 
coupler replies to all legal function codes described in the applicable subsystem user's 
manual. 


EQUIPMENT SPECIFICATIONS 


Equipment specifications for the coupler are as follows. 


POWER REQUIREMENTS 
120 Vac, 60 Hz, single phase, at 9 A/phase, 1.1 kVA or 220 Vac, 50 Hz, single phase, at 
5 A/phase; and 120/208 Vac, 400 Hz, 3 phase, at 3.2 A/phase, 1.4 kVA. 


ENVIRONMENTAL CONDITIONS 


Temperature 
Operating: 15 °C to 32 °C (59 °F to 89 OF) 


Nonoperating:  —-40 °C to 60 °C (-40 OF to 140 °F) 


Relative Humidity 
Operating: 20 to 802 


Nonoperating: 5 to 952% 


PHYSICAL CHARACTERISTICS 
Height: 1676 mm (66 in) 
Width: 737 mm (29 in) 
Depth: 635 mm (25 in) 


Weight: 159 kg (350 lb) 


I/O CABLE INFORMATION 


From To Quantity Cable P/N Length 
Coupler FIPS Device 3 774750xxt 61 m (200 ft) max 
Coupler PP Channel 2 19191600 19.8 m (65 ft) 


{These cables are shielded and have a quick disconnect terminal fastened to the shield at 
each end. Refer to section 3, Installation and Checkout, for a tabulation of various 
cable lengths. 
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OPERATION 2 


*NTRODUCTION 


This section provides information on the controls and indicators of the CYBER Channel 
Coupler (coupler) and their related operating procedures. For similar information on the 
various subsystem peripheral devices that may be attached to the coupler, refer to the 
applicable Control Data publication for that device. 


CONTROLS AND INDICATORS 


The coupler provides several controls and indicators for normal operation and for 
maintenance checks and adjustments. These are located on the front panel of the the coupler 
and also on internal logic modules. 


PANEL~MOUNTED CONTROLS AND INDICATORS 


The panel-mounted controls and indicators used to apply/remove coupler power and to perform 
voltage checks and adjustments are shown in figure 2-1 and described in the following 
paragraphs. 


POWER-ON Indicator 


This indicator lights when the de power supplies in the coupler are operating. 


50/60-HZ POWER DISCONNECT Switch 


This switch located on the power distribution panel applies 50/60-Hz input power to the 
coupler blower motor when placed in the ON position, and removes power from the blower motor 
when placed in the OFF position. 


400-HZ POWER DISCONNECT Switch/Circuit Breaker 


This switch/circuit breaker located on the power distribution panel applies 400-Hz input 
power to the coupler power supplies when placed in the ON position, and removes this power 
when placed in the OFF position. The integral circuit breaker provides overload protection 
to the +5 V and -5 V power supplies. 
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Figure 2-1. Front Panel Control and Indicator Locations 


Circuit Breaker CBl (Location A6A3) 


This circuit breaker protects the +5 V power supply at location A6A3 from overload. 
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VOLTAGE ADJUST Control (Location A5) 


The VOLTAGE ADJUST control is used for maintenance purposes to adjust the output voltage of 
the +5 V power supply at location A5. 


Circuit Breaker CBl (Location A5) 


This circuit breaker protects the +5 V power supply at location A5 from overload. 


Percent Meter (Location A5A1) 
The percent meter at location A5Al indicates a percentage difference of the nominal input 


voltage for that input. The METER SELECTOR switch determines which dc voltage is being 
monitored. 


Meter Selector Switch (Location A5Al1) 


This switch selects which dc voltage is to be monitored by the percent meter. Only the +5 V 
and -5 V positions are used. 


-5 V DC ADJ Control (Location A6Al) 


This control is used for maintenance purposes to adjust the output voltage of the -5 V power 
supply at location A6Al. 


Fuse Fl (Location A6Al) 


This fuse provides overload protection for the -5 V power supply at location A6Al. 


AIRFLOW SENSOR/BLOWER OFF Switch (Location A4) 


This switch tests the operation of the airflow sensor when held in the BLOWER OFF position. 
This removes 50/60-Hz power from the blower. 


AIRFLOW SENSOR RELAY INDICATOR (Location A4) 


The airflow sensor relay indicator indicates that the high temperature switch in the airflow 
sensor has opened and deenergized the relays supplying 400-Hz power. 
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A, ON-LINE, B Switch (Maintenance Panel) 


This switch selects which coupler to read memory locations from for maintenance purposes. 

In the A position, the FR205 is selected. In the B position, the FV720 is selected. In the 
ON-LINE position, the maintenance panel functions as a memory mapped display shared by 
either coupler. That is, either coupler can write to the display. However, the FR205 
coupler has priority over the FV720. 


ADDRESS SELECT Switches (Maintenance Panel) 
The ADDRESS SELECT switches specify which memory address is to be read from the coupler 


selected by the A, ON-LINE, B switch. The contents of the address are displayed in the 
DATA/CODE display on the maintenance panel. 


DATA/CODE Display (Maintenance Panel) 


The DATA/CODE display is a four-digit, alphanumeric display that shows the contents of the 
selected memory address. The content is displayed in hexadecimal notation. 


POWER-ON UNIT A and B Switches 
These switches, located on the power control panel of the coupler, are used to apply power 
in a sequentially stepped fashion to two separate equipment chains that may be connected to 


the subsystem. The power sequence circuits regulate the initial subsystem electrical load 
required by the attached subsystem devices during the power application. 


LOGIC MODULE AO5 SWITCHES AND INDICATORS 


Logic module AO5 contains a master clear pushbutton switch (SW2), LED indicators 1 through 
6, and microswitches SWl-1 through SWl-6. Their functions are as follows. 


Master Clear Pushbutton Switch (SW2) 
This switch clears the coupler and starts execution of the internal diagnostics. Note that 


an autoload function or a diagnostic function initiated from the PP also causes execution of 
the internal diagnostics. 
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LED Indicators l through 6 


These LED indicators are designated 1 through 6 from top to bottom of logic module A05. 
They provide the following indications: 


LED 1 Channel function parity error. 

LED 2 This LED lights and then goes out when the CYBER channel interface and processor 
interaction diagnostic completes a successful check of the various interactions 
between this interface and the processor. This LED remains lit if the 
interaction diagnostic checks fail. 

LED 3. Memory parity error detected by the CYBER channel interface. 

LED 4 Deadman timeout. 

LED 5 Processor parity error. 

LED 6 This LED lights and then goes out when the internal diagnostic completes a 


successful check of the CYBER channel interface. This LED remains lit if the 
interface fails the check. 


Switches SWl-1 through SW1-6 


These microswitches are used for the following. Note that a switch in the OFF position 
indicates a set (logical 1) input to the coupler logic. 


SWl-1 Enables odd parity checking of all CYBER channel data and functions when 
placed in the OFF position. Disables parity checking when in the ON 
position. 

SW1-2 Defines the equipment types connected to the coupler. Present switch 

through settings for existing equipment types are as follows. All other switch 

SW1—4 position combinations are undefined. 

SW1-2 SW1-3 SW1-4 Equipment Type 
OFF OFF OFF Disk (3330/3350) 
OFF OFF ON Tape (STC 3800/4600) 
OFF ON OFF Disk (895) 
OFF ON ON NIP Printer (5870) 
ON OFF OFF MASSTOR (7990) 
ON OFF ON TAPE (698) 
SwW1-5 Enables the coupler to loop on its internal diagnostic and never reach its 


idle routine when placed in the ON position. This is used for maintenance 
purposes only. Looping does not occur when switch is in the OFF position. 


SW1-6 Not used. 


LOGIC MODULE A0O9 INDICATORS 


This module contains two LED indicators. The upper LED lights to indicate that the 
processor is running. The lower LED lights when a processor memory parity error occurs. 
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LOGIC MODULE Al13 INDICATOR 


This module contains one LED indicator. The LED lights and then goes out when the processor 
diagnostic completes a successful check of the processor. It remains lit if the processor 
fails the diagnostic. 


LOGIC MODULE Al7 INDICATORS 


This module contains two LED indicators. The upper LED lights and then goes out when the 
FIPS device interface diagnostic completes a successful check of the interface. It remains 
lit if the interface fails the diagnostic. 


The lower LED indicates that a memory parity error has been detected by the FIPS device 
interface. 


LOGIC MODULE Al8 INDICATORS 


This module contains two LED indicators. The upper LED lights and then goes out when the 
FIPS device interface diagnostic completes a successful check of the interface. It remains 
lit if the interface fails the diagnostic. 


The lower LED is not used. 


LOGIC MODULE A21 SWITCHES AND INDICATORS 


This module is the maintenance panel logic board. It contains three LED indicators, a 
toggle switch, and a pushbutton switch. The toggle switch is used to enable or disable odd 
parity checking (enabled when down, disabled when up). The top LED on the PC board 
indicates a parity error when lit. If the FV720 writes to the alphanumeric DATA/CODE 
display, the middle LED lights. If the FR205 writes to the DATA/CODE display, the bottom 
LED lights. During an internal diagnostic error, the LED of the last coupler to write into 
the DATA/CODE display remains lit. 


OPERATING PROCEDURES 


The following paragraphs provide general operating procedures applicable to the coupler. 


POWER APPLICATION 


Power application to the coupler is controlled by the 50/60-HZ and 400-HZ POWER DISCONNECT 
switches located on the power distribution panel at the front of the coupler. Power 
application to the attached subsystem devices is controlled by the POWER ON UNIT A and UNIT 
B switches located on the power control panel of the coupler. During subsystem 
installation, the customer engineer performs the cable routing and switch settings required 
for power sequencing. Thereafter, the operator normally controls application of power to 
the subsystem from the power control panel of the coupler. ; 
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MICROCODE AUTOLOADING 


The appropriate microcode, used to control the attached peripheral devices, must be 
autoloaded into the coupler RAM before complete subsystem operation can occur. The 
following functions reside permanently in the coupler processor ROM to enable autoloading of 
the microcode. 


0414g Autoload coupler microcode from PP 
O6uug Autoload coupler microcode from disk 


These functions are described in detail in the following paragraphs. Note that the 
prescribed autoload procedure depends upon site operating procedures, the operating system 
being used, the computer system configuration, and whether or not the computer system is 
running. Refer to the appropriate operating system handbook for Control Data recommended 
procedures (for example, for NOS, refer to the NOS 2. Installation Handbook listed in the 
preface). 


Autoload Coupler Microcode From PP (0414,) 


This function initiates a microcode autoload from the PP to the coupler. During execution, 
the CYBER channel interface decodes the 04149 function, lights four LEDs located on 

internal PC boards, stops the coupler processor, and causes the FIPS device interface to go 
to an idle loop. The CYBER channel interface then executes its UDI diagnostic. If this 
diagnostic runs successfully, the CYBER channel interface turns off its LED (LED 6 on module 
AOQ5) and starts the processor executing firmware microcode at PROM address 8000;¢. The 
first code to execute is an instruction test. If the instruction test runs OK, the 
processor turns off its LED (on module Al3) and then executes a processor/CYBER channel 
interface interaction test. If the processor/CYBER channel interface interaction test 
executes without error, a third LED is turned off (LED 2 on module A05). Following this, 
the processor instructs the FIPS device interface to execute its UDI diagnostic and turn off 
its LED if successful (upper LED on module Al8). If all the preceding diagnostics execute 
without error, a reply is generated for the autoload function. The lower 8 bits of each 
consecutive 12-bit microcode word are then transferred from PP memory to alternate upper and 
lower 8-bit byte positions in coupler RAM beginning at location 0030;¢. This method uses 
two 12-bit PP memory words to load each 16-bit coupler RAM word. The coupler remains in 
autoload mode until the PP disconnects the channel. 


A partial autoload of four words or less can be performed to recover from channel timeout 
errors. Program execution is returned to the idle loop following a partial autoload. 


During full autoload, the coupler firmware does a memory test after the eighth word is 
received from the channel. If the test is successful, the firmware completes the autoload. 
After the PP disconnects the channel, the coupler firmware calculates a checksum from the 
microcode data loaded into the coupler RAM. If there is a memory test error or a checksum 
error, the coupler processor stops and the channel is inactivated by the deadman timer. If 
there are no errors, the coupler processor and FIPS interface interaction tests are 
executed. These tests are part of the downloaded microcode. If the interaction tests fail, 
either the equipment switches are set wrong, the microcode number in binary is wrong, or 
general status is set to 5XXX, where XXX is an octal error code. Refer to the appropriate 
subsystem user’s guide for a listing of applicable error codes. If there are no errors, a 
release is issued to all devices connected to the coupler, the general status is set to 
zero, and the coupler processor goes to an idle loop to wait for additional functions from 
the PP. 
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Autoload Coupler Microcode From Disk (Q6uug) 


NOTE 


The microcode must have previously been 
written on the disk in full track mode (1:1 
interlace). 


The autoload coupler microcode from disk function (06uug ) causes the coupler to execute 
the same diagnostics as in a full autoload microcode from PP function (04149). If the 
diagnostics execute without error, the processor firmware checks the coupler hardware 
switches to determine which device to load from. If switches SWl1-2, SW1-3, and SW1-4 
(located on the AO5 module of the coupler) are OFF, the disk subsystem is selected and the 
device number specified in the function code is positioned to the factory map cylinder. 
When the device is on-cylinder, data is read from the disk into coupler RAM. 


After the coupler RAM is loaded with microcode data, the coupler firmware calculates a 
checksum and compares it with the correct value. If it doesn“t compare, then either a 
function parity error has occurred, the microcode number is wrong, or the coupler couldn“t 
load from the device. For these cases, an autoload function reply is not returned to the 
PP. If the coupler RAM is successfully loaded, an autoload function reply is returned to 
the PP, the disk device is released, and a jump is made to the coupler ROM idle loop. 


MICROCODE INITIALIZATION/ DISK PACK INITIALIZATION 
Refer to the applicable subsystem user’s guide listed in the preface of this manual for the 


microcode initialization/disk pack initialization procedures that apply to the attached 
peripheral devices. 
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INSTALLATION AND CHECKOUT 3 


This section provides information necessary to install and checkout the CYBER Channel 
Coupler (coupler). The information is presented under the following major headings: 
e@ Site Preparation Information 
@ Crating/Uncrating 
e Tuseallation Procedure 
e Initial Start-Up Procedure 
e CYBER Channel Clock Tuning Verification Procedure 


e FV720-A Option Installation Procedure 


SITE PREPARATION INFORMATION 


Information that applies to the coupler is found in the Site Preparation Peripheral Data 
Manual (refer to the preface for publication number). 


CRATING/ UNCRAT ING 

Refer to procedure 8:504:00 in the Customer Engineering Operating Manual when necessary to 
crate the coupler for shipment. This procedure provides the latest information to aid in 
obtaining packaging materials and instructions for crating. 


No special procedures are required when uncrating the coupler. 


INSTALLATION PROCEDURE 
The following paragraphs provide information on space considerations, input power 


connections, signal cable connections, and hardware unique identifier wiring to be used when 
installing the coupler. 


SPACE CONSIDERATION 
The location of the coupler must allow enough room to open the front and rear doors to their 


maximum position for operating and maintenance purposes. Refer to figure 3-1 for a floor 
plan layout of the coupler. 
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Figure 3-1. Coupler Floor Plan Layout 
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INPUT POWER CONNECTIONS 


Refer to figure 3-2 and perform the following steps to connect input ac power cables to the 
coupler: 


1. Verify that site ac input power circuit breakers feeding the coupler are in OFF 
position. Also check that 400-HZ and 50/60-HZ POWER DISCONNECT switches on power 
distribution box A7 of coupler are in OFF position. 


2. Remove six mounting screws and lockwashers from rear cover of power distribution box 
A7 and remove cover. 


REAR COVER 
SCREW LOCATIONS 
(8 PLACES) 


(REAR VIEW) 


Figure 3-2. Power Distribution Box Component Locations (Assembly A7) 
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3. Connect a ground strap from the computer system grid ground to A7TB30. 


4. Connect a single-phase power cable to power distribution box A7 terminals per the 
following as applicable. Note that the customer is responsible for providing power 


cables. 
120-V, 50/60~-Hz Power Cable A7 Terminal 
Neutral (white) | TB4-1 
Phase 1 (black) TB4—2 
Safety ground (green) E12 
220/ 230/ 240/ 250-V 
50/60-Hz Power Cable A7 Terminal 
Neutral (white) TB4-3 

’ Phase 1 (black) TB4—-4 
Safety ground (green) E12 


5- For 220- through 250-V units ‘only, connect wire from A7S1-8 to appropriate 220, 230, 
240, or 250-V terminal of A/7TI1. 


6. Connect a 120/208-V, 400-Hz, 3-phase power cable to power distribution box A7 
terminals as follows: 


120/ 208-V, 400-Hz 


Power Cable A7 Terminal 
Neutral (white) - TBS-1 
Phase 1 (black) TB5~2 
Phase 2 (red) TB5-3 
Phase 3 (orange) TB5-4 
Safety ground (green) E13 


7. Replace rear cover on power distribution box. 


8. Connect plug ends of power cables to appropriate site power outlets. 


I/O AND EPO CABLE INSTALLATION 


Refer to figure 3-3 for the location of the coupler I/O and EPO cable connectors and install 
cables per the following steps. Note that the coupler-to-FIPS device BUS and TAG and EPO 
cables must be either foil-shielded or braid-shielded with a quick-disconnect terminal 
fastened to the shield at each end. CDC part numbers for various lengths of acceptable 
shielded cables are as follows: 
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I/O Cable I/O Cable EPO Cable 

Length Foil Shield Braid Shield Braid Shield 
6-1 m (20 ft) 77475035 77475043 72920803 
9.2 m (30 ft) 77475037 77475045 72920805 
12.2 m (40 ft) 77475039 77475047 72920807 
24.5 m (80 ft) 77475079 77475055 72920815 
30.5 m (100 ft) 77475083 77475059 72920819 
45.7 m (150 ft) None None 72920824 
61 m (200 ft) None None 72920829 


1. Connect two I/O cables (CDC 19191600) between FR205-A coupler INPUT and OUPUT 
connectors and PP. 


2. Connect two I/O cables (CDC 774750XX) between FR205-A coupler CHANNEL A BUS and TAG 
connectors and external FIPS device. (Dark gray connectors to FR205-A and light 
gray connectors to external FIPS device.) Be sure to connect quick-disconnect 
terminals from cable shields to spade lugs mounted next to I/O connectors. 
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Figure 3-3. Coupler I/O and EPO Cable Connector Locations 
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3. Install two terminator assemblies: CDC 75268900 at BUS connector, and CDC 94390700 
at TAG connector of last external FIPS device. 


4. Connect EPO cable (CDC 729208XX) between UNIT A connector of coupler and EPO 
connector of external FIPS device. 


HARDWARE UNIQUE IDENTIFIER WIRING 

The hardware performance analyzer (HPA) requires that each coupler have a hardware unique 
identifier (HUI). The HUI consists of 8 bits that form two hexadecimal characters. The 
site manager must select the hexadecimal code, being certain that each number selected is 
unique at the site. 

Wire the HUI as follows: 


1. Select the number. 


2. Locate the following pins on the coupler backpanel at chassis location A05. 


Pin Bit Position | 
P1B21 2/7 
P1A20 26 
P1B19 25 
P1A18 24 
P1A21 23 
P1B26 22 
Al A19 21 
A1B18 20 


3. Remove any wires attached to these pins. 
4. Ground pins as necessary by attaching a wire to the selected pin and to a pin on row 
C or D of the backpanel. Grounded pin is the equivalent of a logical one; open pin 


is a zero. For example, to assign an HUI of 17)¢, ground pins P1A18, P1B26, 
P1A19, and P1B18. 


INITIAL START-UP PROCEDURE 


Perform the following steps to initially start up the coupler following installation. Refer 
to section 2 for a figure showing the location of the switches and voltage adjust controls. 


1. Turn VOLTAGE ADJUST control on +5 V power supply and -5 V DC ADJ control on -5 V 
power supply fully clockwise, and then back off each control 1/4 turn 
counterclockwise. 


2. Turn POWER DISCONNECT 50/60 HZ switch to ON position. Blower should operate. 


3. Turn POWER DISCONNECT 400 HZ circuit breaker to ON position. POWER ON indicator on 
front panel should light. 


4. Set METER SELECTOR switch on +5 V power supply to +5 V position. Turn VOLTAGE 
ADJUST control until percent meter indicates 0 percent. 
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Set METER SELECTOR switch to -5 V position. Turn ~-5 V DC ADJ control until percent 
meter indicates 0 percent. 


Place A, ON-LINE, B selector switch on coupler maintenance panel to ON-LINE position. 


Press Master Clear pushbutton on logic module AO5. Coupler executes its internal 
diagnostic and displays test results in DATA/CODE display on maintenance panel. 


NOTE 


A hexadecimal code indicating successful test 
completion or a test error is displayed in the 
DATA/CODE display. Code 8800), indicates 
successful test completion. (Only if no LEDs 
remain lit on PC boards. Observe LED indi- 
cators on logic modules A05, Al3, and Al18 to 
verify successful test operation.) Refer to 
section 2 for LED indicator descriptions, and 
refer to section 6 for internal diagnostic 
test descriptions. Use SAM 3 in section 6A to 
troubleshoot any internal diagnostic errors. 


Run coupler down-line diagnostic tests from the PP. Refer to section 6 for a 
description of down-line diagnostic tests and for information on how to execute them 
using either MALET or DEMOT. Refer to appropriate SAM in section 6A to troubleshoot 
any down-line diagnostic errors. 


Load applicable subsystem operating microcode into coupler RAM. Refer to section 2 
for autoload information. 


CYBER CHANNEL CLOCK TUNING VERIFICATION PROCEDURE 


Clock tuning is performed at the factory prior to shipment and should not be performed in 
the field. This procedure is provided only to verify that the tuning is correct. If a 
clock tuning problem exists, return the module to the factory for replacement. Note that 
this verification procedure applies to both the AO] module contained in the FR205-A coupler 
and the BOl module contained in the FV720—-A coupler. 


Turn coupler power off (400-HZ POWER DISCONNECT) switch on power distribution box A7 
to OFF position. 


Connect CYBER channel I/O cables if not already installed. 
Place logic module AO1 of FR205 (or BOl of FV720) coupler on card extender. 


Turn coupler power on (400-HZ POWER DISCONNECT) switch on power distribution box A7 
to ON position. 


Verify accuracy of 10-MHz clock, oscilloscope, and probes per the following: 


ae Syne and look at TP34 using channel A of oscilloscope. There should be 100+ 2 
ns from leading edge of one pulse to leading edge of next pulse. 


b. Compare channel B with channel A, they should be the same. 
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FV720-A 
Perform 
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Check 40-MHz clock circuit as follows: 


ae Ground TP34 (or 4717-13 on board assembly 53584147, or 4017-13 on board assembly 
23140103). 


b. Syne and look at TP36. The leading edge of pulses should be 90+ 2 ns apart. 
ce Remove ground installed in step bay. 

de Pulses at TP36 should be 100+ 2 ns snare: 

Check T75D pulse relationship with T75 pulse as follows: 

ae Sync and look at TP36 (T75) using channel A of oscilloscope. 


be. Connect channel B to TP30 (T75D). The leading edge of pulse at TP30 should lag 
leading edge of pulse at TP36 by 15+ 2 ns. 


Turn coupler power off (400-HZ POWER DISCONNECT switch on power distribution box A7 
to OFF position) and reinstall logic module in chassis. 


Turn coupler power on (400-HZ POWER DISCONNECT switch on power distribution box A7 


to ON position) and reload subsystem microcode in coupler. Refer to section 2 for 
autoload information if needed. 


OPTION INSTALLATION PROCEDURE 
the following steps to install the FV720~-A coupler option: 
Turn coupler power off by placing 400-HZ POWER DISCONNECT switch to OFF position. 


Refer to chassis map in section 5 for correct card placement, and install logic 
modules in logic chassis. 


Connect two I/0 cables (CDC 19191600) between FV720-A coupler INPUT and OUPUT 
connectors and PP. Refer to figure 3-3 for coupler I/O connector locations. 


Connect two I/O cables (CDC 774750XX) between FV720-—A coupler CHANNEL B BUS and TAG 
connectors (figure 3-3) and external FIPS device. Be sure to connect quick- 
disconnect terminals from cable shields to spade lugs mounted next to I/O connectors. 


Connect EPO cable (CDC 729208XX) between UNIT B connector of coupler (figure 3-3) 
and EPO connector of external FIPS device. 


Install two terminator assemblies: CDC 75268900 at BUS connector and CDC 94390700 
at TAG connector of last FIPS device. 


Attach FV720-A Option ID tag to front panel of coupler just to right of FR205-A ID 
tag. 


Attach FV720-A FCO log to inside of rear cabinet door next to FR205-A FCO log. 
Assign an 8-bit hardware unique identifier (HUI) to the FV720-A coupler by wiring 
the appropriate backpanel pins at chassis location B05. Refer to the Hardware 
Unique Identifier Wiring procedure for the FR205-A coupler described previously for 


wiring information. 


Apply power to coupler by placing 400-HZ POWER DISCONNECT switch to ON position. 
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11. Place A, ON-LINE, B selector switch on coupler maintenance panel to ON-LINE position. 


12. Press Master Clear pushbutton on logic module B05 of FV720-A coupler. Coupler 
executes its internal diagnostic and displays test results in DATA/CODE display on 
maintenance panel. 


13. Run coupler down-line diagnostic tests from the PP. 


NOTE 


A hexadecimal code indicating successful 
test completion or a test error is displayed 
in the DATA/CODE display. Code 8800 ¢ 
indicates successful test completion. (Only 
if no LEDs remain lit on PC boards. Observe 
LED indicators on logic modules AO5, Al3, 
and Al8 to verify successful test 
operation.) Refer to section 2 for LED 
indicator descriptions, and refer to section 
6 for internal diagnostic test descriptions. 
Use SAM 3 in section 6A to troubleshoot any 
internal diagnostic errors. 


Refer to section 6 for a 


description of down-line diagnostic tests and for information on how to execute them 


using either MALET or DEMOT. 


any down-line diagnostic errors. 


14. Load applicable subsystem operating microcode into coupler RAM. 


for autoload information. 
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Refer to appropriate SAM in section 6A to troubleshoot 


Refer to section 2 


THEORY OF OPERATION 4 


Refer to the following for information on CYBER Channel Coupler (coupler) theory of 
operation: 


Logic circuit descriptions 

Refer to the text pages in the diagrams section of this manual. 
Subsystem microcode functional description 

Refer to the applicable subsystem user“s guide as listed in the preface. 
Coupler microcode functional description 


Refer to the CYBER Channel Coupler Hardware Reference Manual listed in the preface. 
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DIAGRAMS 5 


This section contains a chassis map, block diagrams, logic diagrams, a power distribution 
diagram, and a CCC power interface diagram for the CYBER channel coupler. 


The diagrams for the optional coupler (FV720) are the same as those for the basic coupler 
(FR205) diagrams except for the location of the logic boards. The basic coupler is 
contained in logic row A, and the optional coupler is contained in logic row B. Refer to 
the chassis map for specific card locations. 


Refer also to the TIL Key to Logic Symbols Customer Engineering Manual listed in the preface 
for a description of the symbology used in the logic diagrams. Conventions used to annotate 
the logic diagrams are shown in figure 5-1. 


SIGNAL 
NAME 
SOURCE 
MODULE LoGic 
LOCATION = POLARITY FUNCTION TINATION 
(ACTIVE Low) St ea aaa MODULE 


LOCATION 
-READY NV 


ve PAIS ; P1B17 noe 


DIAGRAM CB) 2 
SHEET + piacRaM 
NUMBER SHEET 
NUMBER 
ON SHEET CHIP 
REMOTE SIGNAL LOCATION OFF SHEET 
CONNECTION REFERENCE 
IDENTIFIER aniane 


Figure 5-1. Logic Diagram Conventions 


NOTE 


In some cases more than one logic set is 
provided for a given chassis location. This 
is done to reflect the different module 
assemblies (PWA’s) that are currently in use 
in the field. 
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Table 5-1. Module History Interchangeability Chart (Sheet 1 of 2) 


Module Description | Module History 
Chassis //H1111 |) Original Transitional 
Location] Name ///1/11 || Assembly Assemblies 
CYBER PWA 22724526 | 53584147 | 53584147 
Channel PWB 53030935 | 53030935 | 53030935 
I/F ECO/FCO _ CA46416 | CA46416 


PWA 23140103 | 23140103 | 23140103 | 23140103 
PWB 23140104 | 23140104 | 23140104 | 23140104 
ECO/FCO CA46958 | CA48667 |CA48667 |CA48908 


CYBER PWA 24614691 | 53584148 | 53590792 | 53590792 |53590792E 
Data Bus PWB 53030939 | 53030939 | 53030939 | 53030939 | 53030939 
Interface] ECO/FCO a CA46416 =| CA47300 | CA48908 | CA49221 
PWA 22179490 
PWB 22179491 
ECO/FCO CA47702 
PWA 21935420 | 67185208 | 67184857 53615387 {22938786 |53590825| 22136077} 2213607783 
PWB 52803444 | 52803444 | 52803444 | 52803444 [52803444 |52803444/ 52803444] 52803444 
ECO/FCO _ CA45598 |CA46483 | CA46795 | CA46822 CA48882 | CA49221 
PWA 23140164 | 53615388 | 22938787 22136078! 221360788 
PWB 67046086 | 67046086 | 67046086 67046086| 67046086 
ECO/FCO CA46607 | CA46795 | CA46822 CA48882 | CA49221 
PWA 22136079] 10284351 
PWB 67046086} 67046086 
ECO/FCO 
PWA 53984796 | 22194398 |22194398B| 22194398C} 22194398D 
PWB 53030937 {53030937 |53030937 | 53030937 | 53030937 
ECO/FCO |/CA43740 [CA47357 |CA48239 |CA48908 |CA49221 


53812422 
53812423 
CA47162 


53812422 
53812423 
CA47162 


22110340 
53812423 
CA48097 


22114772 
53812423 
CA48539 


PWA 
PWB 
ECO/FCO 


Proc. PWA 
ALU 


53479827 
52803442 
CA44622 


53595819A 
52803442 
CA46694 


53595819B 
52803442 
CA48251 


53595819C 
52803442 
CA48536 


53595819D 
52803442 
CA48908 


52803441A 
52803440 


52803441B 
52803440 
CA43466 


52803441C 
52803440 
CA46694 


52803441D 
52803440 
CA48908 


10292489 
52803440 
CA49315 


52681115C 
22012832 
CA43466 


52681115D 
22012832 
CA48908 


Memory 


ECO/FCO 


67184802A 
67045721 
CA45598 


67184802B 
67045721 
CA46550 


67184802C | 24641282 
67045721 167045721 
CA46700 = |CA46037 


Cod 


53590727 
53590870 


Transfer PWA 23106106 
PWB 23106107 
ECO/FCO 


24641311 {53595831 153595831 
23106107 {23106107 {23106107 
CA46040 =|CA47357 = (CA47357 


22179698 
22127691 
CA48239 


22110278 
22127691 
CA48647 
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Table 5-1. Module History Interchangeability Chart (Sheet 2 of 2) 


Module Description | Module History 


Chassis ////1// \\ Original Transitional 
Location} Name ////1// || Assembly Assemblies 


PWA 18988207 | 67070500 | 23142107 | 22937360 | 67327640 | 22136087 | 221360878 
PWB 52803444 | 52803444 | 52803444 | 52803444 | 52803444 | 52803444 | 52803444 
ECO/FCO CA45598 | CA46483 | CA46675 -| CA46913 | CA48888 | CA49221 


PWA 23140165 | 22937361 | 67327641 | 22136088 | 221360888 
PWB 67046086 | 67046086 | 67046086 | 67046086 | 67046086 
ECO/FCO CA46607 | CA46675 | CA46913 | CA48888 | CA49221 


PWA 22110342 | 22136089 | 10284352 
PWB 67946086 |67046086 | 67046086 
ECO/FCO CA48097 |CA48888 | CA49513 


PWA 23105177 | 24641312 | 22938794 | 53595830 | 53595830 | 53595830 | 53595830 | 10285714 
PWB 23105178 | 23105178 | 23105178 | 23105178 | 23105178 | 23105178 | 23105178 | 23105178 
ECO/FCO CA46040 |CA46824 |CA47357 | CA47357 | CA47357 | CA47357 | CA49254 


PWA 22179487 | 22120940 | 22120959 | 22110274 | 53595830 
PWB 22179488 | 22179488 | 22179488 | 22179488 | 23105178 
ECO/FCO CA47702 =| CA48518 |CA48553 | CA48635 | CA49254 


FIPS PWA 67184804A\ 67184804B) 22724648 | 24641335 | 53590793 } 535907938 
I/F IIL PWB 24670928 | 24670928 | 24670928 | 24670928 | 24670928 | 24670928 
ECO/FCO CA46553 |CA46037 = |CA46164 4CA47300 | CA49221 


PWA 23140954 {53590794 | 53590794B 
PWB 23140955 {23140955 | 23140955 
ECO/FCO CA46106 |CA47300 | CA49221 


PWA 53590866 
PWB 53590867 
ECO/FCO CA47702 


PWA 67184805A| 67184805B] 24641250 | 24641336 | 22194396 | 22194396 | 22194396 | 22194396 |22194396B 
PWB 24670929 124670929 |24670929 |24670929 | 24670929 | 24670929 | 24670929 | 24670929 | 24670929 
ECO/FCO CA46037 |CA46164 |CA47357 | CA47357 | CA47357 CA47357 | CA49221 


PWA 23140957 122194397 | 22194397 | 22194397 22194397 |22194397B 
PWB 23140958 {23140958 | 23140958 | 23140958 | 23140958 {23140958 
ECO/FCO CA46106 |CA47357 | CA47357 | CA47357 CA47357 


53590844 | 22120958A| 22120958B/ 22120958C} 10283690 
53590845 | 53590845 |53590845 | 53590845 |53590845 
CA48580 CA48621 


67184806A] 67184806B) 67 184806C} 67184806C | 67184806C) 67184806C 
PWB 24670930 | 24670930 {24670930 |24670930 |24670930 | 24670930 
ECO/FCO CA45598 |CA46552 {CA48097 |CA48097 


PWA 53812428 (53812428 [22106391 {22110276 
PWB 53812429 |53812429 |53812429 y 
ECO/FCO CA47162 ={CA47162 =| CA48314 
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CYBER INTERFACE -— CHANNEL (A01-2) 


Rl REGISTER 
This register receives 12 data bits (Out 00 through Out 11) and an associated parity bit (Out 


Par) from the CYBER I/F channel during a write operation. The Rl register routes the data 
bits (ROO through R11) to a parity checker and the R2 register. 


PARITY CHECKER 
The output parity bit (Out Par) from the CYBER I/F channel is compared with the parity bit 


from the parity generator. If the two bits do not compare, the channel parity error (Chan 
PE) FF sets and a Chan PE signal is sent to the control flag register (A05-3). 


R2 REGISTER 


During a write operation, data bits ROO through Rll are held in this register and then placed 
onto the channel bus (A01-3) as data bits CBOO through CBl1l. 


During a read operation, the Xl full signal (A01-4) tri-states the R2 register (A01-2) to 


place it in an off condition. This allows the read data from A02-3 to be placed onto the 
channel bus. 


IN 10 MHZ CLOCK 


This channel clock signal is used to generate a 40-MHz clock and the TOO, T25, T50, and T75 
timing signals required for data control (A01-4). 
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CYBER INTERFACE - CHANNEL (A01-3) 


X2 REGISTER 
This register receives the 12 data bits of the channel word (CBOO through CB1l) from the 


channel bus during a read operation. The X2 register routes the data bits (0 through 11) to 
a parity generator and to associated driver circuits. 


DRIVER 
The driver circuits transmit the 12-bit channel words from the X2 register to the CYBER I/F 
channel. The X75 and X50 timing signals clock the positive-going half of the data bits (P00 


through Pll) and the negative-going half of the data bits (NOO through N11) through the 
driver and transformers, respectively. 


PARITY GENERATOR 
A parity bit is generated from the 12 channel bus data bits received from the X2 register. 


The parity bit (N Par or P Par) is gated through the driver circuit along with the data bits 
and is sent to the channel transmitters. 


CHANNEL TRANSMITTERS 


These transmitters send the 12 data bits and associated parity bit to the CYBER I/F channel. 
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CYBER INTERFACE - CHANNEL (A01-4) 


CHANNEL OUTPUT CONTROL SIGNALS 


Differential receivers receive the Out Function, Out Full, Out Active, Out Inactive, Out 
Empty, and Out MC (Master Clear) signals from the CYBER channel I/F. These signals set 
corresponding FFs except for the Out Inactive signal. The FF outputs are sent to the status 
circuits (A05-4) except for the Out MC signal which is sent to (A05-3). The Out Inactive 
signal is used to clear the active FF. 


CONNECT/DISCONNECT 
The connect and disconnect FFs are set by a deadman timeout (DMTO) signal (A01-5) or a 
disconnect channel signal (AKO3) from the CYBER channel I/F UDI (A04-7). The disconnect FF 


clocks the active FF and gates the In Inactive signal through its transmitter to the CYBER 
I/F channel. The In Empty and In Full control signals are also sent to the CYBER channel I/F. 


X2 FULL/R2 FULL 


The X2 full and R2 full FFs control the data transfers during read and write operations, 
respectively. 


3-20 60459180 AL’ 


IV 0816S%709 


Te-S 


-FUNCTION P (A) 5 
-DISCANECT (K) 5 


P2B14 -AKO3 


Ri FULL P1804 
105-3 P2B10 5, -CLR FCIN FF A05-4 


N ACTIVE P2AZ6 pop 


2 12 
QUT 
t UNCTI@ +FUNCTION PiA2O -5, 
pi-y LeBel > F > ae 
ie +CLR RI 
750 D 2 
T2797? 
(Ty 3 
seit Pa FI (0) 
pi-g -P2B24 5, FULL ' —! © 
Fa 
0829 
4x2 FULL 


-CHAN MC OP ) P2Adg A05-3 


4X2 FULL PIBI4 


P— JT 


tACTIVE 

ed The FU 
po trv a 
J | ne Fu a 5 


ES DS 
Wa 
re] 


INACTIVE 


wm & 


ts see 


P2A04 xy 4RESET 105 
= si i = P2Az2 
4253 pa Ped 


AOS~4 P2609 s -CLR R2 FULL 


m 
= FP 
=z —< 


bt 
=z 


INACTIVE > Peaes oe 


FULL yy P2A24 pps 
am 


-XMT_EMPTY 
4X1 FULL +X) FUL yy 2 


rues [os 
DEVELOPMENT C " a 
DIVISION CYB I/F 4 {4 OF 6 


6 @+e 


ao2-¢ PIAS yy #X1_ FULL 


CCC INTERFACE-CHANNEL LOGIC DIAG, 
CHANNEL CONTROL 


iS 


CYBER INTERFACE - CHANNEL (A01-5) 


PAUSE 


During a write operation, the pause FF sets when the CYBER channel I/F sends each group of 
320 12-bit tape words. The pause FF clears in 10+ 1 us (pause complete) or when the next 
Out Full signal (A01-4), or Out Function signal (A01-4) is sent by the CYBER channel I/F. 
Termination of the write operation is indicated when the pause FF is clear and the channel 
is inactive. This allows two peripheral processors to perform a chained write operation. 


During a read operation, the CYBER interface pauses for 10+ 1 us after sending each group of 
320 12-bit tape words to the CYBER channel. This allows two peripheral processors to 
perform a chained read operation. 


The pause FF also sets after the CYBER channel interface sends 322 12-bit disk words to the 
CYBER channel. The resulting Pause signal (A01-4) is sent to the status circuits (A05~4) 
where a DMA Complete signal is generated. This allows the microcode to disconnect the 
channel which, in turn, clears the pause FF. 


DEADMAN TIMEOUT 


This circuit monitors an active channel for a hung condition during a read or write 
operation. If the channel does not transfer a word for 8.5+ 1.5 s, the CYBER interface 
deactivates the channel (AO1-4) and sets the deadman timeout FF (A05-3). 
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CYBER INTERFACE — CHANNEL (A01-2) 


Rl REGISTER 
This register receives 12 data bits (Out 00 through Out 11) and an associated parity bit 


(Out Par) from the CYBER I/F channel during a write operation. The Rl register routes the 
data bits (ROO through R11) to a parity checker and the R2 register. 


PARITY CHECKER 
The output parity bit (Out Par) from the CYBER I/F channel is compared with the parity bit 


from the parity generator. If the two bits do not compare, the channel parity error (Chan 
PE) FF sets and a Chan PE signal is sent to the control flag register (A05-3). 


R2 REGISTER 


During a write operation, data bits ROO through R11 are held in this register and then 
placed onto the channel bus (A01-3) as data bits CBOO through CBll. 


During a read operation, the Xl full signal (A01-4) tri-states the R2 register (A01-2) to 


place it in an off condition. This allows the read data from (A02-3) to be placed onto the 
channel bus. 


IN 10 MHZ CLOCK 


This channel clock signal is used to generate a 40-MHz clock and the TOO, T25, T50, and T75 
timing signals required for data control (A01-4). 
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CYBER INTERFACE - CHANNEL (A01-3) 


X2 REGISTER 
This register receives the 12 data bits of the channel word (CBOO through CBl1) from the 


channel bus during a read operation. The X2 register routes the data bits (0 through 11) to 
a parity generator and to associated driver circuits. 


DRIVER 
The driver circuits transmit the 12-bit channel words from the X2 register to the CYBER I/F 
channel. The X75 and X50 timing signals clock the positive-going half of the data bits (P00 


through Pll) and the negative-going half of the data bits (NOO through N11) through the 
driver and transformers, respectively. 


PARITY GENERATOR 
A parity bit is generated from the 12 channel bus data bits received from the X2 register. 


The parity bit (N Par or P Par) is gated through the driver circuit along with the data bits 
and is sent to the channel transmitters. , 


CHANNEL TRANSMITTERS 


These transmitters send the 12 data bits and associated parity bit to the CYBER I/F channel. 
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CYBER INTERFACE - CHANNEL (A01-4) 


CHANNEL OUTPUT CONTROL SIGNALS 


Differential receivers receive the Out Function, Out Full, Out Active, Out Inactive, Out 
Empty, and Out MC (Master Clear) signals from the CYBER channel I/F. These signals set 
corresponding FFs except for the Out Inactive signal. The FF outputs are sent to the status 
circuits (A05-4) except for the Out MC signal which is sent to (A05-3). The Out Inactive 
signal is used to clear the active FF. 


CONNECT/DISCONNECT 


The connect and disconnect FFs are set by a deadman timeout (DMTO) signal (A01-5) or a 
disconnect channel signal (AKO3) from the CYBER channel I/F UDI (A04-7). The disconnect FF 
clocks the active FF and gates the In Inactive signal through its transmitter to the CYBER 


-I/F channel. The In Empty and In Full control signals are also sent to the CYBER channel 
I/F. 


X2 FULL/R2 FULL 


The X2 full and R2 full FFs control the data transfers during read and write operations, 
respectively. 
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CYBER INTERFACE - CHANNEL (A01-5) 


PAUSE 


During a write operation, the pause FF sets when the CYBER channel I/F sends each group of 
320 12-bit tape words. The pause FF clears in 10+ 1 us (pause complete) or when the next 
Out Full signal (A01-4), or Out Function signal (A01-4) is sent by the CYBER channel I/F. 
Termination of the write operation is indicated when the pause FF is clear and the channel 
is inactive. This allows two peripheral processors to perform a chained write operation. 


During a read operation, the CYBER interface pauses for 10+ 1 us after sending each group of 
320 12-bit tape words to the CYBER channel. This allows two peripheral processors to 
perform a chained read operation. 


The pause FF also sets after the CYBER channel interface sends 322 12-bit disk words to the 
CYBER channel. The resulting Pause signal (A01-4) is sent to the status circuits (A05-4) 
where a DMA Complete signal is generated. This allows the microcode to disconnect the 
channel which, in turn, clears the pause FF. 


DEADMAN TIMEOUT 
This circuit monitors an active channel for a hung condition during a read or write 


operation. If the channel does not transfer a word for 8.5+ 1.5 s, the CYBER interface 
deactivates the channel (A01-4) and sets the deadman timeout FF (A05-3). 
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CYBER INTERFACE ~— DATA (A02-2) 


9~TRACK/DISK AND 7-TRACK R3 REGISTERS 


These registers assemble data during 9-track tape, disk, and 7-track tape direct memory 
access (DMA) write operations. The registers receive 12-bit words (bits CBOO through CB11) 
from the CYBER channel bus. 


The 9-track/disk R3 register is a 24-bit register that assembles two 12-bit channel words 
into three 8-bit bytes to form 16-bit coupler memory words. 


The 7-track R3 register is a l6-bit register that assembles one 12-bit channel word into two 
8-bit bytes to form 16-bit coupler memory words. The upper two bits of the 8-bit bytes are 
not used (forced to zeros). 


Data is gated from the R3 register to the DMA T register in 8-bit bytes. For 8-bit 
channels, the 8-bit byte is stored simultaneously in both the upper (bits 0 through 7) and 
lower (bits 8 through 15) bytes of the DMA T register. Both bytes are sent to the data bus 
transmitters (A02-4) and written into memory (Al10-5), but only the upper byte is used. For 
16-bit channels, the 8—bit bytes are assembled a byte at a time beginning with the upper 
byte of the DMA register. Both bytes are then written into memory and the whole word (16 
bits) is used. If an odd number of bytes is to be written, the lower byte of the DMA T 
register is zero-filled before being transferred to memory and an Odd Byte Write signal 
(A02-6) is sent to the transfer logic (Al14-7). 


UDI R3 REGISTER 


This 16-bit register is used during a universal device interface (UDI) write operation. The 
register receives 12-bit channel words (bits CBOO through CBl1) from the CYBER channel bus. 
The register sends 12-bit channel words (bits IBO04 through IBI15) to the UDI (A04-2) for 
assembly into 16-bit coupler memory words. These 16-bit words are routed from the UDI 
through the UDI T register and data bus transmitters (A02-4) and written into memory (A10-5). 


DMA AND UDI T REGISTERS 


The DMA T register assembles words directly from the 9-track/disk and 7-track R3 registers. 
The UDI T register receives the assembled words (bits ADOO through ADI15) from the UDI 
(A04-4). The upper and lower 8-bit data bytes are sent to parity generators and to data bus 
transmitters (A02-4). 


PARITY GENERATION 
Parity bits are generated (odd parity) for each upper and lower 8-bit data byte sent by the 


T registers. The parity bits are sent with the data bytes to the data bus transmitters 
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CYBER INTERFACE - DATA (A02-3) 


DB1 REGISTER 


This register receives 16-bit coupler memory words (bits DBOO through DB15) from the data 
bus receivers (A02-4) during a DMA or UDI read operation. The DBl register sends the 16-bit 
words to the 16 to 8 MUX for a DMA read operation, to the DB2 register for a UDI read 
operation, and to the parity check circuit (A02-4). 


16 to 8 MUX 


This multiplexer selects the upper 8-bit bytes (bits 0 through 7) or lower 8=-bit bytes (bits 
8 through 15) of the 16-bit coupler memory words during a DMA read operation. Only the 
upper bytes are selected for 8-bit read mode. The odd byte signal (A02-5) gates the lower 
byte through the multiplexer in 16-bit read mode. The multiplexer sends the 8—-bit bytes to 
the 9-track/disk and 7-track Xl registers. 


DB2 REGISTER 


This register receives 16-bit coupler memory words from the DBl register during a UDI read 
operation. The register sends the 16-bit coupler memory words to the UDI (A04-2) for 
disassembly. 


9-TRACK/ DISK AND 7~TRACK X1 REGISTERS 


These registers disassemble data during 9-track tape, disk, and 7-track tape DMA read 
operations. The registers receive 8-bit bytes from the 16— to 8-bit multiplexer. 


The 9-track/disk Xl register is a 24-bit register that disassembles three 8—bit coupler 
memory bytes into two 12-bit channel words. The 7-track Xl register is a 16-bit register 
that disassembles two 8-bit coupler memory bytes into one 12-bit channel word. The upper 
two bits of the coupler memory bytes are not used. 


The 12-bit channel words are sent from the Xl registers to the channel bus and routed 
through the X2 register (AO1-3) and channel transmitters (AO1-3) for transmission to the 
CYBER channel I/F. 


UDI Xl REGISTER 


This 16-bit register is used during a UDI read operation. The register receives 12-bit 
channel words (bits ADO4 through AD15) from the UDI disassembly circuit (A04-4). The 12-bit 
channel words are sent from the UDI Xl register to the CYBER channel in the same manner as 
those from the 9-track/disk and 7-track Xl registers. 
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CYBER INTERFACE - DATA (A02-4) 


DATA BUS TRANSMITTERS 


During a coupler write operation, assembled 16-bit words from the DMA or UDI T register 
(AO2~2) and two parity bits are sent to the transmitters and placed onto the bidirectional 
data bus. The 16-bit words and parity bits are then written into memory (A10-5). 


DATA BUS RECEIVERS 


During a coupler read operation, 16-bit words and two parity bits are read from memory onto 
the data bus and sent to the receivers on the same bidirectional pins used by the data bus 
transmitters. The receivers send the 16-bit coupler memory word to the DBl register (A02-3) 
and to the parity check circuit along with the two parity bits. 


PARITY CHECK 
A check for odd parity is performed on the upper and lower 8-bit bytes of the 16-bit coupler 
memory word from the DBl register (A02-3) and the associated parity bits from the 520S 


register. A parity error sets the memory parity FF, and a Mem PE (Memory Parity Error) 
signal is sent to the control flag register (A05~3). 


DATA BUS CONTROL SIGNALS 


The valid memory address (VMA) FF enables transfer of memory data during coupler read and 
write operations. 


The DB Full FF and Buffer Empty signal (Al4-5) control data transfers during a coupler read 
operation. 


The T Full FF and Buffer Full signal (Al14-5) control data transfers during a coupler write 
operation. 
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CYBER INTERFACE -— DATA (A02-5) 


DATA WRITE CONTROL 


This logic provides the signals needed to control data transfers during a coupler write 
operation. Some signals are also used during coupler read operations. 


The outputs of the byte A, B, and C FFs and 9-track/disk R3 upper and lower full FFs on this 
diagram (A02-5) gate 8—bit data bytes through the 9-track/disk R3 registers (A02-2). 


The output of the 7-track R3 full FF and the Write Gate Upper and Write Gate Lower signals 
gate 8-bit data bytes through the 7-track R3 register (A02-2). 


The Clock T Register Upper and Clock T Register Lower etenere clock 8-bit data bytes into 
the DMA T register (A02-2). 


The output of the write complete FF informs the CYBER channel interface (A05-4), the FIPS 
stream logic (Al6-—2), and the FIPS transfer logic (Al14-7) that the write operation is 
finished. 


The outputs of the byte A, B, and C FFs are also sent to the DMA read control circuit 
(A02-6) for gating 8-bit bytes into the 9-track/disk Xl register. 


The Clock X Upper and Clock X Lower signals are used to gate two 8-bit bytes into the 
7-track Xl register for DMA read control (A02-6). 
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CYBER INTERFACE — DATA (A02-6) 


DMA READ CONTROL 


The DMA read control logic provides the signals needed to control data transfers during a 
DMA read operation. 


The output of the Xl full FF enables data to transfer from the UDI, 7-track, or 9-track/disk 
Xl register (A02-3) to the CYBER channel bus. 


The Clock Byte A, and Clock Byte C signals are used to gate data into the 9-track/disk Xl 
register (A02-3). The Read Gate X Upper and Read Gate X Lower signals gate data from the 
9-track/disk Xl register (A02-3), onto the channel bus, to the X2 register (A01-3). 


The Clock 7-Track X Upper and Clock 7-Track X Lower signals gate data into the 7-track Xl 
register (A02-3). The 7-Track Xl Full signal gates data from the 7-track Xl register onto 
the channel bus, and to the X2 register (A01-3). 


The Xl Full signal latches data from the UDI assembly/disassembly register (A04~4) into the 
UDI Xl register (A02-3). The UDI Xl Full signal gates data from the UDI Xl register onto 
the channel bus, to the X2 register (A01-3). 
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CYBER INTERFACE - DATA (A02-2) 


9-TRACK/DISK AND 7-TRACK R3 REGISTERS 


These registers assemble data during 9-track tape, disk, and 7-track tape direct memory 
access (DMA) write operations. The registers receive 12-bit words (bits CBOO through CBl1) 
from the CYBER channel bus. 


The 9-track/disk R3 register is a 24-bit register that assembles two 12-bit channel words 
into three 8-bit bytes to form 16-bit coupler memory words. 


The 7-track R3 register is a l6-bit register that assembles one 12-bit channel word into two 
8—bit bytes to form 16-bit coupler memory words. The upper two bits of the 8-bit bytes are 
not used (forced to zeros). 


Data is gated from the R23 register to the DMA T register in 8-bit pvtes. For 8-bit ciannels, 
the 8-bit byte is stored simultaneously in both the upper (bits 0 through 7) and lower (bits 
8 through 15) bytes of the DMA T register. Both bytes are sent to the data bus transmitters 
(A02-4) and written into memory (A10-5), but only the upper byte is used. For 16-bit 
channeis, the 8-bit bytes are assembled a byte at a time beginning with the uppver byte o 
DMA register. Both bytes are then written into memory and the whole word (16 bits) is 
If an odd number of bytes is to be written, the lower byte of the DMA T register is 
zero-filled before being transferred to memory and an Odd Byte Write signal (A02-6) is sent 
to the transfer logic (Al14-7). 


UDI R3 REGISTER 


This 16-bit register is used during a universal device interface (UDI) write operation. The 
register receives 12-bit channel words (bits CBOO through CB11) from the CYBER channel bus. 
The register sends 12-bit channel words (bits IBO4 through IB15) to the UDI (AC4-2) for 
assembly into 16-bit coupler memory words. These 16-bit words are routed from the UDI 
through the UDI T register and data bus transmitters (A02-4) and written into memory (Al10-5). 


DMA AND UDI T REGISTERS 
The DMA T register assembles words directly from the 9-track/disk and 7-track R3 registers. 
The UDI T register receives the assembled words (bits ADOO through AD15) from the UDI 


(AO04-4). The upper and lower 8-bit data bytes are sent to parity generators and to data bus 
transmitters (AQ2~-4). 


PARITY GENERATION 


Parity bits are generated (odd parity) for each upper and lower 8-bit data byte sent by the T 
registers. The parity bits are sent with the data bytes to the data bus transmitters (A02~4). 
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CYBER INTERFACE - DATA (A02-3) 


DB1 REGISTER 


This register receives 16-bit coupler memory words (bits DBOO through DB15) from the data bus 
receivers (A02-4) during a DMA or UDI read operation. The DBl register sends the 16-bit 
words to the 16 to 8 MUX for a DMA read operation, to the DB2 register for a UDI read 
operation, and to the parity check circuit (A02-4). 


16 to 8 MUX 


This multiplexer selects the upper 8-bit bytes (bits 0 through 7) or lower 8-bit bytes (bits 
8 through 15) of the 16-bit coupler memory words during a DMA read operation. Only the upper 
bytes are selected for 8-bit read mode. The odd byte signal (A02-5) gates the lower byte 
through the multiplexer in 16-bit read mode. The multiplexer sends the 8-bit bytes to the 
9-track/disk and 7-track Xl registers. 


DB2 REGISTER 


This register receives 16-bit coupler memory words from the DBl register during a UDI read 
operation. The register sends the 16-bit coupler memory words to the UDI (A04-2) for 
disassembly. , 


9-TRACK/ DISK AND 7-TRACK Xl REGISTERS 


These registers disassemble data during 9-track tape, disk, and 7-track tape DMA read 
operations. The registers receive 8-bit bytes from the 16- to 8-bit multiplexer. 


The 9-track/disk Xl register is a 24-bit register that disassembles three 8-bit coupler 
memory bytes into two 12-bit channel words. The 7-track Xl register is a 16-bit register 
that disassembles two 8-bit coupler memory bytes into one 12-bit channel word. The upper two 
bits of the coupler memory bytes are not used. 


The 12-bit channel words are sent from the Xl registers to the channel bus and routed through 
the X2 register (AO1-3) and channel transmitters (A01-3) for transmission to the CYBER 
channel I/F. 


UDI Xl REGISTER 


This 16-bit register is used during a UDI read operation. The register receives 12-bit 
channel words (bits ADO4 through ADI15) from the UDI disassembly circuit (A04-4). The 12-bit 
channel words are sent from the UDI Xl register to the CYBER channel in the same manner as 
those from the 9-track/disk and 7-track Xl registers. 
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CYBER INTERFACE — DATA (A02—4) 


DATA BUS TRANSMITTERS 


During a coupler write operation, assembled 16-bit words from the DMA or UDI T register 
(A02-2) and two parity bits are sent to the transmitters and placed onto the bidirectional 
data bus. The 16-bit words and parity bits are then written into memory (Al10-5). 


DATA BUS RECEIVERS 


During a coupler read operation, 16-bit words and two parity bits are read from memory onto 
the data bus and sent to the receivers on the same bidirectional pins used by the data bus 
transmitters. The receivers send the 16-bit coupler memory word to the DBl register (A02-3) 
and to the parity check circuit along with the two parity bits. 


PARITY CHECK 
A check for odd parity is performed on the upper and lower 8-bit bytes of the 16-bit coupler 
memory word from the DBl register (A02-3) and the associated parity bits from the 520S 


register. A parity error sets the memory parity FF, and a Mem PE (Memory Parity Error) 
signal is sent to the control flag register (A053). 


DATA BUS CONTROL SIGNALS 


The valid memory address (VMA) FF enables transfer of- memory data during coupler read and 
write operations. 


The DB Full FF and Buffer Empty signal (Al4-5) control data transfers during a coupler read 
operation. 


The T Full FF and Buffer Full signal (A14-5) control data transfers during a coupler write 
operation. 
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CYBER INTERFACE — DATA (A02-5) 


DATA WRITE CONTROL 


This logic provides the signals needed to control data transfers during a coupler write 
operation. Some signals are also used during coupler read operations. 


The outputs of the byte A, B, and C FFs and 9-track/disk R3 upper and lower full FFs on this 
diagram (A02-5) gate 8-bit data bytes through the 9-track/disk R3 registers (A02-2). 


The output of the 7-track R3 full FF and the Write Gate Upper and Write Gate Lower signals 
gate 8-bit data bytes through the 7-track R3 register (A02-2). 


The Clock T Register Upper and Clock T Register Lower signals clock 8-bit data bytes into the 
DMA T register (A02-2). 


The output of the write complete FF informs the CYBER channel interface (A05-4), the FIPS 
stream logic (Al6-2), and the FIPS transfer logic (Al14-7) that the write operation is 
finished. 


The outputs of the byte A, B, and C FFs are also sent to the DMA read control circuit (A02-6) 
for gating 8-bit bytes into the 9-track/disk Xl register. 


The Clock X Upper and Clock X Lower signals are used to gate two 8-bit bytes into the 7-track 
Xl register for DMA read control (A02-6). 
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CYBER INTERFACE -— DATA (A02-6) 


DMA READ CONTROL 


The DMA read control logic provides the signals needed to control data transfers during a 
DMA read operation. 


The output of the Xl full FF enables data to transfer from the UDI, 7—track, or 9-track/disk 
Xl register (A02-3) to the CYBER channel bus. 


The Clock Byte A, and Clock Byte C signals are used to gate data into the 9-track/disk Xl 
register (A02-3). The Read Gate X Upper and Read Gate X Lower signals gate data from the 
9-track/disk Xl register (A02-3), onto the channel bus, to the X2 register (A01-3). 


The Clock 7-Track X Upper and Clock 7-Track X Lower signals gate data into the 7-track Xl 
register (A02-3). The 7-Track Xl Full signal gates data from the 7-track Xl register onto 
the channel bus, and to the X2 register (AQ1-3). 


The Xl Full signal latches data from the UDI assembly/disassembly register (A04-4) into the 
UDI Xl register (A02-3). The UDI Xl Full signal gates data from the UDI Xl register onto 
the channel bus, to the X2 register (A01-3). 
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CYBER INTERFACE -— STATUS (A05-2) 


TERMINATORS 


This logic provides termination points for data bus, address bus, and control bus signals. 


CLOCKS 


A Bus Enable, B Bus Enable, and C Bus Enable clocks provide equal data bus access times for 
the FIPS device interface, processor, and CYBER channel interface. 


The LO Clock, Ll Clock, and b Clock signals are used to clock data through various registers 
and counters in the coupler logic. 


PUSHBUTTON MASTER~CLEAR SWITCH 
This switch generates a Bus MC (Master Clear) signal when pressed. The Bus MC signal allows 


the firmware to run the internal diagnostics that check the CYBER channel interface, 
processor, and FIPS device interface. 


PROCESSOR RUN/ PROCESSOR ABNORMAL 
These signals provide status indications to the CYBER channel. The Processor Run Signal 


indicates that the processor is running. The Processor Abnormal signal indicates the 
processor is stopped due to a processor memory parity error. 


5-92 60459180 AL 


TV 081664709 


€6-S 


aig-a PLAZZ yy -MKOS 


4 @) +DMA_ COMPL 


XTAL OSC C64. 33 PF 
18.75 MHZ 1723 


Q_-A BUS EN CLK 

{ -8 BUS EN CLK 8 21 
2_-C BUS EN CLK 03 
4 -i1 dk SS 

(5 =b CLK 


IT 
RERSSRAR 


+DMA COMPLETE y PI B32 Al6-2 


t 
BE 
peal) 


= 
in le 0 ~A BUS ENBL CLK P1A03 

[= 8 BUS ENBL_CLI-<¢PIBOS 

(i B BUS ENBL CLK <¢ PIBOS : AY 


-C BUS ENB CLK (h) 
-C BUS ENBL CLK » P1A04 
-LO CLK (8) 


-LO CLK PL BO4 A 
(CC) 3 


3 
4 


rs -Li_ CLK 
P2A30 yy -STEP 
-LI_CLK x) PIAOS 
P2B30 \\ -62 


P2A3I —PRBC_RU 
-BUS WC 
P2A32 


-BUS_MC »- P2631! AY 


MASTER CLEAR -BUS MC (FE) 3 
4+PROC RUN 


+PROC_ABNL (6) 3 


NOTES: 
|. ALL RESISTORS MEASURED IN OHMS. 


LAN TYPICAL FOR ALL TERNINAT@RS 
R21 THROUGH R28. PINS 2 THRQUGH S. 


Ht NTEREA = A KK [ur IDR Owe N a 
EN CONNECTIONS ARE 78 t D 
DEVELOPMENT 
DIVISION 


CYBER INTERFACE - STATUS (A05-3) 


CONTROL FLAG REGISTER 


The control flag register receives various status and control signals from the CYBER channel 
interface and from the FIPS device interface, and sends them to the UDI (A04~2) on the I bus. 


COUPLER ID REGISTER 


This register contains an 8-bit hardware unique identifier for the coupler. -Backpanel pins 
for bits SN 20 through SN 27 are grounded or left open to identify the coupler per site 
requirements. Inputs from switches SWl-1 through SW1-6 (A05-4) are used to define the type 
of subsystem of which the coupler is a part and to establish operating parameters (see 
section 2, Operation, for information). 


PROCESSOR CONTROL REGISTER 


The processor control register receives bits 2 through 8 of the control package op-code word 
on the UDI I bus (A04-2). The register output enables the CYBER channel interface to 
perform the specified operation. 


DEADMAN TIMEOUT 


The deadman timeout (DMTO) circuit (AO1-5) generates a DMTO signal when an active CYBER 
channel has not transferred read or write data for 8.5+ 1.5 s. 


The DMTO signal sets the deadman timeout FF which, in turn, lights the LED 4 indicator for a 
visual indication of a deadman timeout condition. The deadman timeout FF clears and LED-4 
goes out when a new function signal (AO1-4) or Op-code Altered signal (A13-4) is received. 


LED INDICATORS 


The AO5 PC board contains six LED indicators (LED 1 through LED 6). These LEDs indicate the 
following: LED 1 indicates a channel function parity error. LED 2 lights and then goes out 
during successful completion of the CYBER channel I/F interaction tests of the internal 
diagnostic. LED 2 remains lit if the interaction tests fail. LED 3 indicates a memory 
parity error detected by the CYBER channel interface. LED 4 indicates a deadman timeout 
(see deadman timeout FF described above). LED 5 indicates a processor parity error. LED 6 
lights and then goes out during successful completion of the CYBER channel I/F by the 
internal diagnostic. LED 5 remains lit if the interface fails the check. 


CONTROLWARE MASTER CLEAR FF 
The CW MC (Controlware Master Clear) signal generated by the PROM logic (A13-4) sets the 


controlware MC FF. The output of this FF is sent to the control flag register and then to 
the UDI (A04-2) on the I bus. 


ESCAPE FF 


The escape FF is set by a Channel MC, Bus MC, Controlware MC, or DMTO signal. The output of 
this FF enables the microcode in the UDI (A04-8) to escape to location zero (idle loop). 
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CYBER INTERFACE - STATUS (A05-4) 


CONTROL SWITCHES 


Switches SWl-l through SW1-8 are contained on a switch module mounted on the AO5 logic 
module. Switch SWl-l1 disables parity checking of CYBER channel data and functions when 
placed in the On position. Switches SW1-2 through SW1-4 are combined to specify the type of 
tape or disk equipment that is connected to the coupler. Switch SWI-5 enables the CYBER 
channel interface to continually loop on its internal diagnostic for maintenance purposes 
when in the On position. Switch SW1-6 is not used and switches SWl-7 and SW1-8 are not 
connected. 


CONTROL OUT CIRCUITS 


This logic contains the control signals needed to transfer data to or from the CYBER channel 
interface. 
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CYBER INTERFACE ~ STATUS (A05-2) 


TERMINATORS 


This logic provides termination points for data bus, address bus, and control bus signals. 


CLOCKS 


A Bus Enable, B Bus Enable, and C Bus Enable clocks provide equal data bus access times for 
the FIPS device interface, processor, and CYBER channel interface. 


The LO Clock, Ll Clock, and b Clock signals are used to clock data through various registers 
and counters in the coupler logic. 


PUSHBUTTON MASTER-CLEAR SWITCH 
This switch generates a Bus MC (Master Clear) signal when pressed. The Bus MC signal allows 


the firmware to run the internal diagnostics that check the CYBER channel interface, 
processor, and FIPS device interface. 


PROCESSOR RUN/ PROCESSOR ABNORMAL 
These signals provide status indications to the CYBER channel. The Processor Run Signal 


indicates that the processor is running. The Processor Abnormal signal indicates the 
processor is stopped due to a processor memory parity error. 
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CYBER INTERFACE - STATUS (A05-3) 


CONTROL FLAG REGISTER 


The control flag register receives various status and control signals from the CYBER channel 
interface and from the FIPS device interface, and sends them to the UDI (A04-2) on the I bus. 


COUPLER ID REGISTER 


This register contains an 8-bit hardware unique identifier for the coupler. Backpanel pins 
for bits SN 20 through SN 27 are grounded or left open to identify the coupler per site 
requirements. Inputs from switches SWl-1 through SW1-6 (A05-4) are used to define the type 
of subsystem of which the coupler is a part and to establish operating parameters (see 
section 2, Operation, for information). 


PROCESSOR CONTROL REGISTER 


The processor control register receives bits 2 through 8 of the control package op-code word 
on the UDI I bus (A04-2). The register output enables the CYBER channel interface to perform 
the specified operation. . 


DEADMAN TIMEOUT 


The deadman timeout (DMTO) circuit (A01-5) generates a DMTO signal when an active CYBER 
channel has not transferred read or write data for 8.5+ 1.5 s. 


The DMTO signal sets the deadman timeout FF which, in turn, lights the LED 4 indicator for a 
visual indication of a deadman timeout condition. The deadman timeout FF clears and LED-4 
goes out when a new function signal (AO1-4) or Op—code Altered signal (A13-4) is received. 


LED INDICATORS 


The AO5 PC board contains six LED indicators (LED 1 through LED 6). These LEDs indicate the 
following: LED 1 indicates a channel function parity error. LED 2 lights and then goes out 
during successful completion of the CYBER channel I/F interaction tests of the internal 
diagnostic. LED 2 remains lit if the interaction tests fail. LED 3 indicates a memory 
parity error detected by the CYBER channel interface. LED 4 indicates a deadman timeout (see 
deadman timeout FF described above). LED 5 indicates a processor parity error. LED 6 lights 
and then goes out during successful completion of the CYBER channel I/F by the internal 
diagnostic. LED 5 remains lit if the interface fails the check. 


CONTROLWARE MASTER CLEAR FF 


The CW MC (Controlware Master Clear) signal generated by the PROM logic (A13-4) sets the 
controlware MC FF. The output of this FF is sent to the control flag register and then to 
the UDI (A04-2) on the I bus. 


ESCAPE FF 
The escape FF is set by a Channel MC, Bus MC, Controlware MC, or DMTO signal. The output of 


this FF enables the microcode in the UDI (A04-8) to escape to location zero (idle loop). 
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CYBER INTERFACE - STATUS (A05-4) 


CONTROL SWITCHES 


Switches SWl-l1 through SW1-8 are contained on a switch module mounted on the AO5 logic 
module. Switch SWl-1 disables parity checking of CYBER channel data and functions when 
placed in the On position. Switches SWl-2 through SW1-4 are combined to specify the type of 
tape or disk equipment that is connected to the coupler. Switch SW1-5 enables the CYBER 
channel interface to continually loop on its internal diagnostic for maintenance purposes 
when in the On position. Switch SWl-6 is not used and switches SWl-7 and SW1-8 are not 
connected. 


CONTROL OUT CIRCUITS 


This logic contains the control signals needed to transfer data to or from the CYBER channel 
interface. 
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CYBER INTERFACE - STATUS (A05-2) 


TERMINATORS 


This logic provides termination points for data bus, address bus, and control bus signals. 


CLOCKS 


A Bus Enable, B Bus Enable, and C Bus Enable clocks provide equal data bus access times for 
the FIPS device interface, processor, and CYBER channel interface. 


The LO Clock, Ll Clock, and b Clock signals are used to clock data through various registers 
and counters in the coupler logic. 


PUSHBUTTON MASTER~CLEAR SWITCH 
This switch generates a Bus MC (Master Clear) signal when pressed. The Bus MC signal allows 


the firmware to run the internal diagnostics that check the CYBER channel interface, 
processor, and FIPS device interface. 


PROCESSOR RUN/ PROCESSOR ABNORMAL 
These signals provide status indications to the CYBER channel. The Processor Run Signal 


indicates that the processor is running. The Processor Abnormal signal indicates the 
processor is stopped due to a processor memory parity error. 
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CYBER INTERFACE - STATUS (A05-3) 


CONTROL FLAG REGISTER 


The control flag register receives various status and control signals from the CYBER channel 
interface and from the FIPS device interface, and sends them to the UDI (A04—2) on the I bus. 


COUPLER ID REGISTER 


This register contains an 8—bit hardware unique identifier for the coupler. Backpanel pins 
for bits SN 20 through SN 27 are grounded or left open to identify the coupler per site 
requirements. Inputs from switches SWl-1 through SW1-6 (AO5-4) are used to define the type 
of subsystem of which the coupler is a part and to establish operating parameters (see 
section 2, Operation, for information). 


PROCESSOR CONTROL. REGISTER 


The processor control register receives bits 2 through 8 of the control package op-code word 
on the UDI I bus (A04-2). The register output enables the CYBER channel interface to perform 
the specified operation. 


DEADMAN TIMEOUT 


The deadman timeout (DMTO) circuit (AO1-5) generates a DMTO signal when an active CYBER 
channel has not transferred read or write data for 8.5+ 1.5 s. 


The DMTO signal sets the deadman timeout FF which, in turn, lights the LED 4 indicator for a 
visual indication of a deadman timeout condition. The deadman timeout FF clears and LED-4 
goes out when a new function signal (A01-4) or Op-code Altered signal (A13-4) is received. 


LED INDICATORS 


The AO5 PC board contains six LED indicators (LED 1 through LED 6). These LEDs indicate the 
following: LED 1 indicates a channel function parity error. LED 2 lights and then goes out 
during successful completion of the CYBER channel I/F interaction tests of the internal 
diagnostic. LED 2 remains lit if the interaction tests fail. LED 3 indicates a memory 
parity error detected by the CYBER channel interface. LED 4 indicates a deadman timeout (see 
deadman timeout FF described above). LED 5 indicates a processor parity error. LED 6 lights 
and then goes out during successful completion of the CYBER channel I/F by the internal 
diagnostic. LED 5 remains lit if the interface fails the check. 


CONTROLWARE MASTER CLEAR FF 
The CW MC (Controlware Master Clear) signal generated by the PROM logic (A13-4) sets the 


controlware MC FF. The output of this FF is sent to the control flag register and then to 
the UDI (A04—-2) on the I bus. 


ESCAPE FF 
The escape FF is set by a Channel MC, Bus MC, Controlware MC, or DMTO signal. The output of 


this FF enables the microcode in the UDI (A04-8) to escape to location zero (idle loop). 
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CYBER INTERFACE — STATUS (A05-4) 


CONTROL SWITCHES 


Switches SWl-1 through SW1-8 are contained on a switch module mounted on the AO5 logic 
module. Switch SWl-1 disables parity checking of CYBER channel data and functions when 
placed in the On position. Switches SW1~2 through SW1-4 are combined to specify the type of 
tape or disk equipment that is connected to the coupler. Switch SWI-5 enables the CYBER 
channel interface to continually loop on its internal diagnostic for maintenance purposes 
when in the On position. Switch SWl-6 is not used and switches SW1-7 and SW1-8 are not 
connected. 


CONTROL OUT CIRCUITS 


This logic contains the control signals needed to transfer data to or from the CYBER channel 
interface. 
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The processor control logic processes all instructions of processor arithmetic logic unit, 
(A08). For details of operation, including the internal instruction set of the processor, 
refer to appendix B of the CYBER Channel Coupler Hardware Reference Manual (see preface for 
publication number). 
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16 X 18 BIT MEMORY (A10-2) 


ADDRESS BUS RECEIVERS 


During a RAM read or write memory operation, a 16-bit address (bits AOO through Al15) and 
associated memory control signals are sent on the address bus to the receivers. The address 
is then designated as memory address bits MAOO through MAI15 and sent to the RAM memory banks 
(Al0-3 and Al0-4) for address selection. 


The control signals VMA (valid memory address), WU (write upper), WL (write lower) 
originating from (Al7-3) are used to enable the memory for a read or write operation. 


BANK SELECTION 


Bank selection is accomplished by decoding memory address bits MAQ2 and MAO3 to select one 
of four memory banks (Al10-3 and Al0-4). The decode is performed in binary as follows: 
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16 X 18 BIT MEMORY (Al10-3, A10-4) 


RAM MEMORY BANKS 


The RAM memory consists of four 4K by 18-bit banks. Banks 0 and 1 are shown on diagram 
(Al0-3) and banks 2 and 3 are shown on diagram (Al0-4). Each memory bank is divided into 
two 9-bit segments, upper and lower. The upper banks store data bits O through 7 and an 
upper parity bit. The lower banks store data bits 8 through 15 and a lower parity bit. 
Bank 0 addresses are 0000 through 4095, bank 1 addresses are 4096 through 8191, bank 2 
addresses are 8192 through 12 287, and bank 3 addresses are 12 288 through 16 383. 


The bank select bits (Al0-2) select which bank is enabled for the read or write memory 
operation. During a write operation, the data received from the data bus via the data 
receivers (A10-5) is routed to the selected memory bank for storage at a specified address. 
During a read operation, the data stored at a specified address of the selected memory bank 
is routed to the data bus via the the data drivers (Al10-5). 
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16 X 18 BIT MEMORY (A10—-5) 


DATA BUS DRIVERS/RECEIVERS 


During a memory write operation, data from the data bus is routed to the addressed memory 
location for storage via the driver/receiver circuits. During a memory read operation, data 


from the addressed memory location is routed to the data bus via the driver/receiver 
circuits. 
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PROM 


' 


The PROM consists of ten 4—bit memory chips. Each chip has 2048 (2K) locations. The chips 
are arranged in two groups to provide locations for 4K 16-bit data words plus two parity bits 
for each word. 


Address bits AO5 through A1L5 are used to address the memory locations in the two 2K groups. 
Address bit +A04 selects one group and address bit ~AO4 selects the other group. 


DATA BUS DRIVERS 
Address bits AQO through AOQ3 and a valid memory address signal (+VMA) allow an arithmetic 


summing network to gate PROM data bits 00 through 15 and the two parity bits through the data 
bus drivers to the data bus. . 
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PROM LOGIC (A13=3) 


PROM 

The PROM consists of ten 4-bit memory chips. Each chip has 2048 (2K) locations. The chips 
are arranged in two groups to provide locations for 4K 16-bit data words plus two parity bits 
for each word. 


Address bits AO5 through Al5 are used to address the memory locations in the two 2K groups. 
Address bit +A04 selects one group and address bit -A0O4 selects the other group. 


DATA BUS DRIVERS 
Address bits A00O through A03 and a valid memory address signal (+VMA) allow an arithmetic 


summing network to gate PROM data bits 00 through 15 and the two parity bits through the data 
bus drivers to the data bus. 
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TRANSFER LOGIC (Al 4-2) 


GENERAL 


The transfer logic provides the necessary circuits to transfer data from the CYBER channel 
interface, through memory to the FIPS device, and vice versa, without requiring use of either 
interface UDI. The processor sets up the transfer operation by initiating a FIPS device 
interface control sequence to load the transfer registers. The processor then places the 
CYBER channel interface and/or the FIPS device interface in transfer mode. During the 
transfer, data is written into a circular buffer by one interface and read from that buffer 
by the other interface. When an interface is in transfer mode, the interface memory slot 
time is used by the transfer logic and the interface UDI is unable to reference memory. The 
UDI regains its memory slot time when the transfer is completed or when a Master Clear signal 
is received. 


ADDRESS BUS RECEIVERS 
During a programmable read only memory (PROM) operation, the 16-bit address (bits 00 through 


15) is sent from the address bus to the receivers on the bidirectional circuit pins. The 
address is then sent from the receivers to the PROM (Al3-4). 


ADDRESS BUS DRIVERS 
During a DMA write or read operation, the address (bits COO through C15) from the CCC address 


register/counter or CYBER address register/counter (Al4-5) is sent from the drivers to the 
address bus on the same bidirectional circuit pins used by the address bus receivers. 


5-156 60459180 AL 


TV 081661709 


~A CLOCK 
-C CLOCK 


-ADRS BIT 00 
-~ADRS BIT Of 
-ADRS BIT 02 
~ADRS BIT 03 


-ADRS BIT 04 
~ADRS BIT O05 
~ADRS BIT 06 
-ADRS BIT OF 


ES 
se ee 
+008 er fe) 


-ADRS BIT 08 
-ADRS BIT 09 
-AORS BIT 10 
~ADRS BIT 11 


-ADRS BIT 12 
-ADRS BIT 13 
~AORS BIT 14 
ADRS BIT 15 


eS 
DEVELOPMENT C at Pa 
DIVISION kes XFER 2-R |2 OF 8 


TRANSFER LOGIC (A14-3) 


ADDRESS REGISTER 


A 16-bit address (bits ADOO through AD15) is loaded onto the address bus by the FIPS 
interface UDI (Al15) and sent to the address register of the transfer logic before a data 
transfer starts. The address register routes the address (bits BOO through B15) to the FIPS 
address counter and also to the CYBER address counter. 


FIPS ADDRESS COUNTER 


The FIPS address counter provides addresses for data transfers during the memory access time 
(slot time) of the FIPS interface. The FIPS interface UDI (Al5) is disabled at this time. 
Bits 00, 01, and 02 are held in the address register and do not change during a data 
transfer. Bits 03 through 15 are held in the FIPS address counter. The counter increments 
the address each time the FIPS interface reads a word from memory (Al10) or writes a word into 
memory. The counter has a range from 0 to 511 and wraps around to provide a 512-location 
circular buffer in memory. Bits 00, 01, and 02 form the upper three bits of the address used 
in the circular buffer. 


CYBER ADDRESS COUNTER 


The CYBER address counter provides the addresses for data transfers during the memory slot 
time of the CYBER interface. The address register is the same as that used for the FIPS 
address counter. The CYBER address counter increments the address each time the CYBER 
interface reads or writes a memory word. Operation of this counter is identical to that 
described for the FIPS address counter. 


FIPS/CYBER MUTIPLEXER 


The OC clock determines the memory slot time for the CYBER interface and gates the CYBER 
address bits (VOO through VO2 and X03 through X15) through the multiplexer. When the OC 
clock is at a logic 0 level (0C clock not present), the FIPS address bits (VOO through V02 
and WO3 through W15) are gated through the multiplexer. The multiplexer output bits (C00 
through C15) are sent to the address bus drivers (Al4-2). 
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TRANSFER LOGIC (A14-4) 


BUFFER FULL/EMPTY COUNTER 


This is a 14~bit counter that increments when a data word is written into the 8K~location 
circular buffer in memory (Al0). It decrements when a data word is read from the buffer. 
The output of the counter is decoded to provide either a Buffer Full (819219 or 200016 
count) or Buffer Empty (0 count) signal to the CYBER interface and FIPS interface data 
control circuits. Data cannot be written into memory during a buffer full condition or read 
from memory during a buffer empty condition. This counter is loaded by the processor via 
the FIPS device interface. 


MINIMUM BLOCK LENGTH (MBL) REGISTER 


This is a 14-bit register that contains the value of the minimum number of words required in 
a block of data. The output of the MBL register is compared to the output of the buffer 
full/empty counter during a read operation. A buffer empty signal is sent to the CYBER 
interface (A02-4) until the buffer full/empty counter reaches a value equal to that set in 
the MBL counter. This prohibits data blocks shorter than the required minimum block length 
from being transferred to the CYBER interface. The contents of the MBL register are not 
used during a write operation. This register is loaded by the processor via the FIPS device 
interface. 
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TRANSFER LOGIC (Al14-5) 


Addressable latch bits AL304 and AL305 are decoded to provide enables to the multiplexers. 
The following information is gated to the I bus for the various combinations of the enable 


bits. 
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. I Bus Information 
FIPS address (bits WO3 through W15 and VOO through V02) 
CYBER address (bits WO3 through W15 and VOO through v02) 
Minimum block length (bits YOO through Y15) 
Buffer full/empty count (bits Z02 through Z15, also note 
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TRANSFER LOGIC (Al14-6) 


ADDRESSABLE LATCH REGISTER 


The outputs of the addressable latch register are selected by microcode bits CP17, CP21, 
CP22, and CP23 from the FIPS interface UDI (Al5-2). Register outputs AL304 and AL305, and 
AL306 and AL307 are used to gate information through the I bus multiplexers (A14-5 and 
Al9-2) to the I bus. The Write Operation output signal of the register functions as a 
direction latch that is used to indicate either a read or write operation. When cleared, a 
read operation is performed and data flow is from the FIPS device interface to the CYBER 
channel interface. When set, a write operation is performed and data flow is from the CYBER 
channel interface to the FIPS device interface. 
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TRANSFER LOGIC (Al4-7) 


ADDRESSABLE LATCH REGISTER 


The outputs of the addressable latch register are selected by microcode bits CP21, CP22, and 
CP23 from the FIPS interface UDI (Al5-2). 


Register outputs are used to control diagnostic functions and to enable loading code tables. 


The Transfer Mux Select 2 signal is used to enable the byte counter (Al14-8) output into the 
I bus multiplexer (Al14-5). 
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TRANSFER LOGIC (Al14-8) 


BYTE COUNTER 


The byte counter is a 16-bit counter that may be used to terminate a FIPS data transfer 
without waiting for the FIPS device to send a Status-In signal (Al6-2). The counter is 
loaded with one less than the number of bytes that are to be transferred. During a write 
operation, the count is decremented by one count each time a byte is accepted by the FIPS 
device. During a read operation, the count is decremented by one count each time a byte is 
received from the FIPS device and written into coupler memory (Al0). 


The byte counter output is sent to a multiplexer. The multiplexer gates either the byte 


counter bits or the MBL counter (Al4-4) bits to the I bus multiplexer (Al4-5). The Byte 
Count = 0 signal is sent to the control flag register of the stream logic (Al6-2). 
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TRANSFER LOGIC (Al 4-2) 


GENERAL 


The transfer logic provides the necessary circuits to transfer data from the CYBER channel 
interface, through memory to the FIPS device, and vice versa, without requiring use of either 
interface UDI. The processor sets up the transfer operation by initiating a FIPS device 
interface control sequence to load the transfer registers. The processor then places the 
CYBER channel interface and/or the FIPS device interface in transfer mode. During the 
transfer, data is written into a circular buffer by one interface and read from that buffer 
by the other interface. When an interface is in transfer mode, the interface memory slot 
time is used by the transfer logic and the interface UDI is unable to reference memory. The 
UDI regains its memory slot time when the transfer is completed or when a Master Clear signal 
is received. 


ADDRESS BUS RECEIVERS 
During a programmable read only memory (PROM) operation, the 16-bit address (bits 00 through 


15) is sent from the address bus to the receivers on the bidirectional circuit pins. The 
address is then sent from the receivers to the PROM (Al13-4). 


ADDRESS BUS DRIVERS 
During a DMA write or read operation, the address (bits COO through C15) from the CCC address 


register/counter or CYBER address register/counter (Al4-3) is sent from the drivers to the 
address bus on the same bidirectional circuit pins used by the address bus receivers. 
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TRANSFER LOGIC (A14-3) - 


ADDRESS REGISTER 


A 16-bit address (bits ADOO through AD15) is loaded onto the address bus by the FIPS 
interface UDI (Al15) and sent to the address register of the transfer logic before a data 
transfer starts. The address register routes the address (bits BOO through B15) to the FIPS 
address counter and also to the CYBER address counter. 


FIPS ADDRESS COUNTER 


The FIPS address counter provides addresses for data transfers during the memory access time 
(slot time) of the FIPS interface. The FIPS interface UDI (Al15) is disabled at this time. 
Bits 00, 01, and 02 are held in the address register and do not change during a data 
transfer. Bits 03 through 15 are held in the FIPS address counter. The counter increments 
the address each time the FIPS interface reads a word from memory (Al10) or writes a word into 
memory. The counter has a range from 0 to 511 and wraps around to provide a 512-location 
circular buffer in memory. Bits 00, O01, and 02 form the upper three bits of the address used 
in the circular buffer. 


CYBER ADDRESS COUNTER 


The CYBER address counter provides the addresses for data transfers during the memory slot 
time of the CYBER interface. The address register is the same as that used for the FIPS 
address counter. The CYBER address counter increments the address each time the CYBER 
interface reads or writes a memory word. Operation of this counter is identical to that 
described for the FIPS address counter. 


FIPS/CYBER MUTIPLEXER 


The OC clock determines the memory slot time for the CYBER interface and gates the CYBER 
address bits (V00 through V0O2 and x03 through X15) through the multiplexer. When the OC 
clock is at a logic 0 level (0C clock not present), the FIPS address bits (VO0O through vVO2 
and WO3 through W15) are gated through the multiplexer. The multiplexer output bits (C00 
through C15) are sent to the address bus drivers (Al14-2). 
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TRANSFER LOGIC (A14-4) 


BUFFER FULL/EMPTY COUNTER 


This is a 14-bit counter that increments when a data word is written into the 8K-location 
circular buffer in memory (Al10). It decrements when a data word is read from the buffer. 

The output of the counter is decoded to provide either a Buffer Full (81929 or 200016 

count) or Buffer Empty (0 count) signal to the CYBER interface and FIPS interface data 
control circuits. Data cannot be written into memory during a buffer full condition or read 
from memory during a buffer empty condition. This counter is loaded by the processor via the 
FIPS device interface. 


MINIMUM BLOCK LENGTH (MBL) REGISTER 


This is a 14-bit register that contains the value of the minimum number of words required in 
a block of data. The output of the MBL register is compared to the output of the buffer 
full/empty counter during a read operation. A buffer empty signal is sent to the CYBER 
interface (AO2-4) until the buffer full/empty counter reaches a value equal to that set in 
the MBL counter. This prohibits data blocks shorter than the required minimum block length 
from being transferred to the CYBER interface. The contents of the MBL register are not used 
during a write operation. This register is loaded by the processor via the FIPS device 
interface. 
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TRANSFER LOGIC (A14—5) 


I BUS MUX 


Addressable latch bits AL304 and AL305 are decoded to provide enables to the multiplexers. 


The following information is gated to the I bus for the various combinations of the enable 
bits. 


AL304 AL305 I Bus Information 
0 0 FIPS address (bits WO3 through W15 and VOO through V02) 
0 1 CYBER address (bits W0O3 through W15 and VOO through v02) 
1 0 Minimum block length (bits YOO through Y15) 
1 1 Buffer full/empty count (bits Z02 through Z15, also note 


that Mux bits IBOO and IBOl become zeros because of the 
grounded inputs at U34 pins 3 and 13) 
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TRANSFER LOGIC (A14-6) 


ADDRESSABLE LATCH REGISTER 


The outputs of the addressable latch register are selected by microcode bits CP17, CP2l, 
CP22, and CP23 from the FIPS interface UDI (Al15-2). Register outputs AL304 and AL305, and 
AL306 and AL307 are used to gate information through the I bus multiplexers (A14-5 and 
Al9=2) to the I bus. The Write Operation output signal of the register functions as a 
direction latch that is used to indicate either a read or write operation. When cleared, a 
read operation is performed and data flow is from the FIPS device interface to the CYBER 
channel interface. When set, a write operation is performed and data flow is from the CYBER 
channel interface to the FIPS device interface. 
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TRANSFER LOGIC (A14-7) 


ADDRESSABLE LATCH REGISTER 


The outputs of the addressable latch register are selected by microcode bits CP21, CP22, and 
CP23 from the FIPS interface UDI (Al15-2). 


Register outputs are used to control diagnostic functions and to enable loading code tables. 


The Transfer Mux Select 2 signal is used to enable the byte counter (Al14-8) output into the 
I bus multiplexer (A14—5). 
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TRANSFER LOGIC (A14-8) 


BYTE COUNTER 


The byte counter is a 16-bit counter that may be used to terminate a FIPS data transfer 
without waiting for the FIPS device to send a Status-In signal (Al6-2). The counter is 
loaded with one less than the number of bytes that are to be transferred. During a write 
operation, the count is decremented by one count each time a byte is accepted by the FIPS 
device. During a read operation, the count is decremented by one count each time a byte is 
received from the FIPS device and written into coupler memory (A100). 


The byte counter output is sent to a multiplexer. The multiplexer gates either the byte 


counter bits or the MBL counter (Al4-4) bits to the I bus multiplexer (Al4-5). The Byte 
Count = 0 signal is sent to the control flag register of the stream logic (Al6-2). 
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CONTROL FLAG REGISTERS 


Various status and control signals and tag lines are clocked into control flag registers 0 
and 1 by the Ll Clk signal from the data bus. When bit CO8 from the UDI (Al15~8) is set, 
control flag register 1 is enabled. If this bit is not set, control flag register 0 is 
enabled. The control flag register signals are sent to the I bus. ; 


TAG LINE CIRCUITS 


These circuits receive signals on the tag lines from the external FIPS device. The tag 
lines control information on the bus-in lines (A19-2). 
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DETACHED LISTS 


FIPS INTERFACE - III (Al7-2) 


DATA BUS DRIVERS 


During a coupler read operation, the upper 8-bit byte (bits Tl through T8) from the T 
register (Al7-5) is transferred from the drivers to the data bus on the bidirectional data 
lines. The 8-bit byte is then written into memory (Al10-5). 


DATA BUS RECEIVERS 


During a coupler write operation, the upper 8-bit byte (bits 00 through 07) is transferred 
from the data bus to the receivers on the same bidirectional lines used by the data bus 
drivers. The data bus receivers then send the 8-bit byte to the DBl register. 


DATA BUS REGISTERS (DB1, DB2) 


The upper data bus byte from the data bus receivers is clocked into the DBl register by the 
Clk DBl Register signal from the memory control circuit (Al7-5). This signal is also used 
to generate the Clk DB2 Register signal (Al7-2) that clocks the upper data byte from the DBl 
register to the multiplexer (Al19-4) and into the DB2 register to the I bus as bits IBO0 
through IBO7. 


DATA BUS PARITY CHECK CIRCUIT 


This circuit performs an odd parity check of the upper data bus byte and associated parity 
bit. The memory parity error LED indicator is not used. 
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FIPS INTERFACE - III (A17-3) 


DATA BUS RECEIVERS/ DRIVERS 


Various clocks and signals including data bus access time clocks for the FIPS interface, 
processor, and CYBER interface (A, B, and C clocks) and master clear are received from the 
data bus or transmitted to the data bus via the data bus receivers/drivers. 
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FIPS INTERFACE — III (Al17-4) 


ADDRESSABLE LATCH REGISTER 


The outputs of the addressable latch register are selected by microcode bits CP19, CP21, 
CP22, and CP23 from the FIPS interface UDI sequencer (Al15-2). The register outputs are sent 


via the multiplexer circuits to the tag transmitters. The associated LED indicator (CR2) is 
not used and remains unlit. 


TAG TRANSMITTERS 


These circuits transmit signals on the tag lines to the external FIPS device. The tag lines 
control the information that is present on the bus-out lines (Al19-5). 
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T REGISTER 
The upper 8-bit byte of assembly/disassembly information (bits ADOO through ADO7) is clocked 


into the T register during a UDI read operation. The read data bits (Tl through T8) in the 
T register are then sent to the data bus drivers (Al7~2) and to the parity generator. 


T° REGISTER 
The upper 8-bit byte of data bus information (data in bits 00 through 07) is clocked into 


the T° register during a DMA read operation. The read data bits (Tl through T8) are sent to 
the parity generator (Al7-5) and to the data bus drivers (Al7-2). 


PARITY GENERATION 
A parity bit is generated on the data from the T or T° register. This parity bit (TP) is 


sent to the data bus driver (Al7-2) along with the read data bits (Tl through T8). The 
parity generator also sends a parity bit to the parity check circuit (Al7-5). 


PARITY CHECK CIRCUIT 
This circuit compares the DMA read data parity bit (data in PU) with the parity bit 
generated from the DMA read data after it passes through the T register. A Read Path PE 


signal is sent to the control flag register (Al6—-2) if an error occurs in transmission of 
DMA read data. 


MEMORY CONTROL 


The T full and write valid memory address (VMA) FFs provide the timing signals necessary to 
write data into memory (Al0). 


The data bus (DB) full and read VMA FFs provide the timing signals necessary to read data 
from memory (A110). 
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BUFFER FULL 


A Buffer Full signal is generated by the transfer logic (Al4-4) to allow DMA data to be 
written into the memory buffer until it is full. 


- BUFFER EMPTY 


The Buffer Empty signal is generated by the transfer logic (Al14-4) to allow DMA data to be 
read from the memory buffer until it is empty. 


TRANSFER CONTROL 


The transfer control logic uses various input signals including the Buffer Full and Buffer 
Empty signals to generate control signals and clocks necessary to transfer DMA data between 
the CYBER interface and the FIPS interface. 


The X° register clock is used for a DMA write operation and the R° and T° register clocks 
are used for a DMA read operation. The byte counter and block ID clocks are used for both 
read and write operations. The FIPS Transfer Started and Channel Waiting signals are sent 
to the control flag register of the stream logic (Al6-3, Al6-2). 
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FIPS INTERFACE - III (Al7-7) 


PARITY ERROR LATCHES 


These two latches (FFs) hold some of the parity errors that may occur during read and write 


operations. The parity error signals are sent from the FFs to the control flag register of 
the stream logic (Al6-2). 
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FIPS INTERFACE - III (Al7-2) 


DATA BUS DRIVERS 


During a coupler read operation, the upper 8-bit byte (bits Tl through T8) from the T 
register (Al7-5) is transferred from the drivers to the data bus on the bidirectional data 
lines. The 8-bit byte is then written into memory (Al10-5). 


DATA BUS RECEIVERS 


During a coupler write operation, the upper 8-bit byte (bits 00 through 07) is transferred 
from the data bus to the receivers on the same bidirectional lines used by the data bus 
drivers. The data bus receivers then send the 8—bit byte to the DBl register. 


DATA BUS REGISTERS (DBl, DB2) 


The upper data bus byte from the data bus receivers is clocked into the DBl register by the 
Clk DBl Register signal from the memory control circuit (Al17-5). This signal is also used to 
generate the Clk DB2 Register signal (Al7-2) that clocks the upper data byte from the DBl 
register to the multiplexer (A19-4) and into the DB2 register to the I bus as bits I1B00 
through IBO7. 


DATA BUS PARITY CHECK CIRCUIT 


This circuit performs an odd parity check of the upper data bus byte and associated parity 
bit. The memory parity error LED indicator is not used. 
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FIPS INTERFACE - III (Al17-3) 


DATA BUS RECEIVERS/ DRIVERS 


Various clocks and signals including data bus access time clocks for the FIPS interface, 
processor, and CYBER interface (A, B, and C clocks) and master clear are received from the 
data bus or transmitted to the data bus via the data bus receivers/drivers. 
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FIPS INTERFACE - III (A174) 


ADDRESSABLE LATCH REGISTER 


The outputs of the addressable latch register are selected by microcode bits CP19, CP21, 
CP22, and CP23 from the FIPS interface UDI sequencer (A15-2). The register outputs are sent 


via the multiplexer circuits to the tag transmitters. The associated LED indicator (CR2) is 
not used and remains unlit. 


TAG TRANSMITTERS 


These circuits transmit signals on the tag lines to the external FIPS device. The tag lines 
control the information that is present on the bus-out lines (A195). 
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FIPS INTERFACE — III (Al7-5) 


T REGISTER 
The upper 8-bit byte of assembly/disassembly information (bits ADOO through ADO7) is clocked 


into the T register during a UDI read operation. The read data bits (Tl through T8) in the T 
register are then sent to the data bus drivers (Al7-2) and to the parity generator. 


T REGISTER 
The upper 8-bit byte of data bus information (data in bits 00 through 07) is clocked into the 


T’ register during a DMA read operation. The read data bits (Tl through T8) are sent to the 
parity generator (Al7-5) and to the data bus drivers (Al7-2). 


PARITY GENERATION 
A parity bit is generated on the data from the T or T° register. This parity bit (TP) is 


sent to the data bus driver (Al7-2) along with the read data bits (Tl through T8). The 
parity generator also sends a parity bit to the parity check circuit (Al17-5). 


PARITY CHECK CIRCUIT 
This circuit compares the DMA read data parity bit (data in PU) with the parity bit generated 


from the DMA read data after it passes through the IT” register. A Read Path PE signal is 
sent to the control flag register (Al6-2) if an error occurs in transmission of DMA read data. 


MEMORY CONTROL 


The T full and write valid memory address (VMA) FFs provide the timing signals necessary to 
write data into memory (Al10). 


The data bus (DB) full and read VMA FFs provide the timing signa].s necessary to read data 
from memory (A110). 
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FIPS INTERFACE —- III (Al7-6) 


BUFFER FULL 


A Buffer Full signal is generated by the transfer logic (Al14-4) to allow DMA data to be 
written into the memory buffer until it is full. 


BUFFER EMPTY 


The Buffer Empty signal is generated by the transfer logic (Al4-4) to allow DMA data to be 
read from the memory buffer until it is empty. 


TRANSFER CONTROL 


The transfer control logic uses various input signals including the Buffer Full and Buffer 
Empty signals to generate control signals and clocks necessary to transfer DMA data between 
the CYBER interface and the FIPS interface. 


The X° register clock is used for a DMA write operation and the R° and T° register clocks are 
used for a DMA read operation. The byte counter and block ID clocks are used for both read 
and write operations. The FIPS Transfer Started and Channel Waiting signals are sent to the 
control flag register of the stream logic (Al16-3, Al6-2). 
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FIPS INTERFACE - III (Al7~7) 


PARITY ERROR LATCHES 


These two latches (FFs) hold some of the parity errors that may occur during read and write 


operations. The parity error signals are sent from the FFs to the control flag register of 
the stream logic (Al6-2). 
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FIPS INTERFACE - III (Al17-2) 


DATA BUS DRIVERS 


During a coupler read operation, the upper 8-bit byte (bits Tl through T8) from the T 
register (Al7-5) is transferred from the drivers to the data bus on the bidirectional data 
lines. The 8-bit byte is then written into memory (A10-5). 


DATA BUS RECEIVERS 


During a coupler write operation, the upper 8-bit byte (bits 00 through 07) is transferred 
from the data bus to the receivers on the same bidirectional lines used by the data bus 
drivers. The data bus receivers then send the 8-bit byte to the DBl register. 


DATA BUS REGISTERS (DBl, DB2) 


The upper data bus byte from the data bus receivers is clocked into the DBl register by the 
Clk DB1 Register signal from the memory control circuit (Al7-5). This signal is also used to 
generate the Clk DB2 Register signal (Al7-2) that clocks the upper data byte from the DBl 
register to the multiplexer (Al19-4) and into the DB2 register to the I bus as bits IB00 
through IBO7. 


DATA BUS PARITY CHECK CIRCUIT 


This circuit performs an odd parity check of the upper data bus byte and associated parity 
bit. The memory parity error LED indicator is not used. 
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FIPS INTERFACE - III (A17-3) 


DATA BUS RECEIVERS/ DRIVERS 


Various clocks and signals including data bus access time clocks for the FIPS interface, 


processor, and CYBER interface (A, B, and C clocks) and master clear are received from the 
data bus or transmitted to the data bus via the data bus receivers/drivers. 
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FIPS INTERFACE - III (A17-4) 


ADDRESSABLE LATCH REGISTER 


The outputs of the addressable latch register are selected by microcode bits CP19, CP21, 
CP22, and CP23 from the FIPS interface UDI sequencer (Al5-2). The register outputs are sent 


via the multiplexer circuits to the tag transmitters. The associated LED indicator (CR2) is 
not used and remains unlit. 


TAG TRANSMITTERS 


These circuits transmit signals on the tag lines to the external FIPS device. The tag lines 
control the information that is present on the bus-out lines (A19-5). 
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FIPS INTERFACE - III (Al7-5) 


T REGISTER 
The upper 8-bit byte of assembly/disassembly information (bits ADOO through ADO7) is clocked 


into the T register during a UDI read operation. The read data bits (Tl through T8) in the T 
register are then sent to the data bus drivers (Al7-2) and to the parity generator. 


T’ REGISTER 
The upper 8-bit byte of data bus information (data in bits 00 through 07) is clocked into the 


T’ register during a DMA read operation. The read data bits (Tl through T8) are sent to the 
parity generator (Al7-5) and to the data bus drivers (Al7~2). ; 


PARITY GENERATION 
A parity bit is generated on the data from the T or T° register. This parity bit (TP) is 


sent to the data bus driver (Al7-2) along with the read data bits (Tl through T8). The 
parity generator also sends a parity bit to the parity check circuit (Al7-5). 


PARITY CHECK CIRCUIT 
This circuit compares the DMA read data parity bit (data in PU) with the parity bit generated 


from the DMA read data after it passes through the T” register. A Read Path PE signal is 
sent to the control flag register (Al6-2) if an error occurs in transmission of DMA read data. 


MEMORY CONTROL 


The T full and write valid memory address (VMA) FFs provide the timing signals necessary to 
write data into memory (A110). 


The data bus (DB) full and read VMA FFs provide the timing signals necessary to read data 
from memory (Al0). 
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FIPS INTERFACE — III (Al7-6) 


BUFFER FULL 


A Buffer Full signal is generated by the transfer logic (Al4-4) to allow DMA data to be 


written into the memory buffer until it is full. 
/ 


BUFFER EMPTY 


The Buffer Empty signal is generated by the transfer logic (Al4-4) to allow DMA data to be 
read from the memory buffer until it is empty. 


TRANSFER CONTROL 


The transfer control logic uses various input signals including the Buffer Full and Buffer 
Empty signals to generate control signals and clocks necessary to transfer DMA data between 
the CYBER interface and the FIPS interface. ; 


The X° register clock is used for a DMA write operation and the R” and T° register clocks are 
used for a DMA read operation. The byte counter and block ID clocks are used for both read 
and write operations. The FIPS Transfer Started and Channel Waiting signals are sent to the 
control flag register of the stream logic (Al16-3,.Al6-2). 
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FIPS INTERFACE - III (Al7-7) 


PARITY ERROR LATCHES 


These two latches (FFs) hold some of the parity errors that may occur during read and write 
operations. The parity error signals are sent from the FFs to the control flag register of 
the stream logic (Al6-2). 
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FIPS INTERFACE - III (Al18-2) 


DATA BUS DRIVERS 


During a coupler read operation, the lower 8-bit byte (bits Tl through T8) from the T 
register (Al8-5) is sent from the drivers to the data bus on bidirectional pins. The 8-bit 
byte is then written into memory (Al10-5). 


DATA BUS RECEIVERS 


During a coupler write operation, the lower 8—bit byte (bits 08 through 15) is read from 
memory onto the data bus and sent to the receivers on the same bidirectional pins used by 
the data bus drivers. The receivers send the 8-bit byte to the DBl register. 


DATA BUS REGISTERS (DB1/DB2) 


The lower data bus bytes from the data bus receivers are clocked into the DBl register by 
the Clk DBl Register signal from the memory control circuit (Al7-5). This signal is also 
used to generate the Clk DB2 Register signal (Al7-2) that clocks the lower data byte from 
the DBl register into the DB2 register, to the data bus parity check circuit, and to the 
data byte compare circuit (Al19-2). The lower data byte (bits IBO8 through IB15) is sent 
from the DB2 register to the I bus. 


DATA BUS PARITY CHECK CIRCUIT 
This circuit performs an odd parity check of the lower data bus byte and associated parity 


bit. The memory parity error LED lights if an error occurs in transmission of the lower 
data bus byte. 
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FIPS INTERFACE - III (A18-3) 


DATA BUS RECELVERS/ DRIVERS 


Various clocks and signals including bus master clear are received from the data bus. The 
data bus drivers on this logic module are not used. 
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FIPS INTERFACE — III (A18~-4) 


ADDRESSABLE LATCH REGISTER 


The outputs of this register are selected by microcode bits CP18, CP21, CP22, and CP23 from 
the FIPS interface UDI sequencer (A15-2). The register outputs are sent through the 
multiplexer circuits to the tag transmitters. The FIPS diagnostic complete LED indicator 
lights when the internal FIPS interface diagnostic starts running and goes out upon 
successful completion of the diagnostic test. The indicator remains lit if an error is 
detected. 


TAG TRANSMITTERS 


These circuits transmit signals on the tag lines to the external FIPS device. The tag lines 
control information that is present on the bus out lines (A19-5). 
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FIPS INTERFACE - III (Al18=-5) 


T REGISTER 
The lower 8-bit byte of assembly/disassembly information (bits ADO8 through AD15) is clocked 


into the T register during a UDI read operation. The read data bits (Tl through T8) in the T 
register are then sent to the data bus drivers (Al8-2) and to the parity generator. 


T” REGISTER 
The lower 8-bit byte of data bus information (data-in bits 08 through 15) is clocked into the 


T register during a DMA read operation. The read data bits (Tl through T8) are sent to the 
parity generator (Al8-5) and to the data bus drivers (A18-2). 


PARITY GENERATION 
A parity bit is generated on the data from the T or T°” register. This parity bit (TP) is 


sent to the data bus driver (Al7-2) along with the read data bits (Tl through T8). The 
parity generator also sends a parity bit to the parity check circuit (Al7-5). 


FLAG BIT 


This bit is used to detect illegal 6-bit codes read from the code conversion read RAM (Al19-3). 
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FIPS INTERFACE - III (A18-6) 


TRANSFER CONTROL CIRCUITS 


The transfer control circuits are not used on this logic module. Transfer control is 
performed by logic module (Al7-6). 
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FIPS INTERFACE - III (A18-2) 


DATA BUS DRIVERS 


During a coupler read operation, the lower 8-bit byte (bits Tl through T8) from the T 
register (Al8-5) is sent from the drivers to the data bus on bidirectional pins. The 8-bit 
byte is then written into memory (Al0-5). 


DATA BUS RECEIVERS 


During a coupler write operation, the lower 8-bit byte (bits 08 through 15) is read from 
memory onto the data bus and sent to the receivers on the same bidirectional pins used by 
the data bus drivers. The receivers send the 8-bit byte to the DBl register. 


DATA BUS REGISTERS (DB1/DB2) 


The lower data bus bytes from the data bus receivers are clocked into the DBl register by 
the Clk DB1 Register signal from the memory control circuit (Al17-5). This signal is also 
used to generate the Clk DB2 Register signal (Al7-2) that clocks the lower data byte from 
the DBl register into the DB2 register, to the data bus parity check circuit, and to the 
data byte compare circuit (Al9-2). The lower data byte (bits IBO8 through IB15) is sent 
from the DB2 register to the I bus. 


DATA BUS PARITY CHECK CIRCUIT 
This circuit performs an odd parity check of the lower data bus byte and associated parity 


bit. The memory parity error LED lights if an error occurs in transmission of the lower 
data bus byte. 
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FIPS INTERFACE - III (Al18-3) 


DATA BUS RECEIVERS/ DRIVERS 


Various clocks and signals including bus master clear are received from the data bus. The 
data bus drivers on this logic module are not used. 
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FIPS INTERFACE - III (A18-4) 


ADDRESSABLE LATCH REGISTER 


The outputs of this register are selected by microcode bits CP18, CP21, CP22, and CP23 from 
the FIPS interface UDI sequencer (Al15-2). The register outputs are sent through the 
multiplexer circuits to the tag transmitters. The FIPS diagnostic complete LED indicator 
lights when the internal FIPS interface diagnostic starts running and goes out upon 
successful completion of the diagnostic test. The indicator remains lit if an error is 
detected. 


TAG TRANSMITTERS 


These circuits transmit signals on the tag lines to the external FIPS device. The tag lines 
control information that is present on the bus out lines (Al19-5). 
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FIPS INTERFACE - III (A18-5) 


T REGISTER 
The lower 8-bit byte of assembly/disassembly information (bits ADO8 through AD15) is clocked 


into the T register during a UDI read operation. The read data bits (Tl through T8) in the 
T register are then sent to the data bus drivers (Al18-2) and to the parity generator. 


T REGISTER 
The lower 8-bit byte of data bus information (data-in bits 08 through 15) is clocked into 


the T° register during a DMA read operation. The read data bits (Tl through T8) are sent to 
the parity generator (Al8-5) and to the data bus drivers (A182). 


PARITY GENERATION 
A parity bit is generated on the data from the T or T° register. This parity bit (TP) is 


sent to the data bus driver (Al7-2) along with the read data bits (Tl through T8). The 
parity generator also sends a parity bit to the parity check circuit (Al7-5). 


FLAG BIT 


This bit is used to detect illegal 6—bit codes read from the code conversion read RAM 
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FIPS INTERFACE - III (A18-6) 


TRANSFER CONTROL CIRCUITS 


The transfer control circuits are not used on this logic module. Transfer control is 
performed by logic module (Al7-6). 
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FIPS INTERFACE - III (A18-2) 


DATA BUS DRIVERS 


During a coupler read operation, the lower 8-bit byte (bits Tl through T8) from the T 
register (Al8-5) is sent from the drivers to the data bus on bidirectional pins. The 8-bit 
byte is then written into memory (Al0-5). 


DATA BUS RECEIVERS 


During a coupler write operation, the lower 8—bit byte (bits 08 through 15) is read from 
memory onto the data bus and sent to the receivers on the same bidirectional pins used by 
the data bus drivers. The receivers send the 8-bit byte to the DBl register. 


DATA BUS REGISTERS (DB1/DB2) 


The lower data bus bytes from the data bus receivers are clocked into the DBl register by 
the Clk DBl Register signal from the memory control circuit (Al7-5). This signal is also 
used to generate the Clk DB2 Register signal (Al7-2) that clocks the lower data byte from 
the DBl register into the DB2 register, to the data bus parity check circuit, and to the 
data byte compare circuit (Al19-2). The lower data byte (bits IBO8 through IB15) is sent 
from the DB2 register to the I bus. © 


DATA BUS PARITY CHECK CIRCUIT 


This circuit performs an odd parity check of the lower data bus byte and associated parity 
bit. The memory parity error LED lights if an error occurs in transmission of the lower 
data bus byte. 
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FIPS INTERFACE - III (A18~3) 


DATA BUS RECEIVERS/ DRIVERS 


Various clocks and signals including bus master clear are received from the data bus. The 
data bus drivers on this logic module are not used. 
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FIPS INTERFACE - III (A18-4) 


ADDRESSABLE LATCH REGISTER 


The outputs of this register are selected by microcode bits CP18, CP21, CP22, and CP23 from 
the FIPS interface UDI sequencer (Al15-2). The register outputs are sent through the 
multiplexer circuits to the tag transmitters. The FIPS diagnostic complete LED indicator 
lights when the internal FIPS interface diagnostic starts running and goes out upon 


successful completion of the diagnostic test. The indicator remains lit if an error is 
detected. 


TAG TRANSMITTERS 


These circuits transmit signals on the tag lines to the external FIPS device. The tag lines 
control information that is present on the bus out lines (A19-5). 
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FIPS INTERFACE - III (A18-5) 


T REGISTER 
The lower 8-bit byte of assembly/disassembly information (bits ADO8 through AD15) is clocked 


into the T register during a UDI read operation. The read data bits (Tl through T8) in the 
T register are then sent to the data bus drivers (Al8-2) and to the parity generator. 


T°” REGISTER 


The lower 8-bit byte of data bus information (data-in bits 08 through 15) is clocked into 
the T°” register during a DMA read operation. The read data bits (Tl through T8) are sent to 
the parity generator (Al18-5) and to the data bus drivers (Al18=-2). 


PARITY GENERATION 
A parity bit is generated on the data from the T or T” register. This parity bit (TP) is 


sent to the data bus driver (Al7-2) along with the read data bits (Tl through T8). The 
parity generator also sends a parity bit to the parity check circuit (Al17-2). 


FLAG BIT 


This bit is used to detect illegal 6-bit codes read from the code conversion read RAM 
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FIPS INTERFACE - III (Al18-6) 


TRANSFER CONTROL CIRCUITS 


The transfer control circuits are not used on this logic module. Transfer control is 
performed by logic module (Al7-6). 
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FIPS INTERFACE - IV (Al19-2) 


BUS IN 


Bus-in bits 0 through 7 carry read data or status information from the tape or disk device 
to the coupler. The bus-in receivers route the bus-in information to the R register, the 
parity check circuit, the code conversion read RAM (Al19-3), and the block ID generator 
multiplexer (Al19-6). 


PARITY CHECK CIRCUIT 
This circuit performs an odd parity check of the eight bus-in bits and associated parity 


bit. A bus-in parity error is sent to the control flag register (Al7-7, Al6-2) if an error 
occurs during transmission of bus-in data from the tape or disk device. 


R REGISTER 
The bus~in bits are clocked into the R register by the -P3 clock from the FIPS interface UDI 


(Al5-8). The bus-in bits are then sent from the R register to the data byte compare circuit 
and the I bus multiplexer. 


DATA BYTE COMPARE CIRCUIT 
The data byte compare circuit compares the expected bus-in byte (bits DB108 through DB115) 


with the last actual bus-in byte (bits BIO through BI7) received by the R register. A 
compare error is sent to the control flag register (Al6-2) if the bytes are not identical. 


I BUS MUX 


Addressable latch bits AL306 and AL307 form a code to enable the multiplexer to gate the 
following information to the I bus. 


AL306 AL307 I-Bus Information 
0 0 R register (bits BIO through BI7) 
0 1 Block ID (bits 0 through 7) 
1 0 Read conversion memory (bits ZO through 27) 
i 1 Write conversion memory (bits YO through Y7) 
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FIPS INTERFACE - IV (A19-3) 


LOAD CODE 


When the processor selects a load code read table operation, bits CTO through CT7 from the 
address counter (Al9~-4) are gated through the multiplexer and sent to the code conversion 
read RAM. These bits provide the addresses for loading conversion codes (bits BOO through 
BO7) into the RAM. 


COPY CODE 


When the processor selects a read (copy) code read table operation, bits CTO through CT7 
from the address counter (Al19-4) are gated through the multiplexer and sent to the code 
conversion read RAM. These bits provide the addresses for reading the conversion codes from 
the code conversion read RAM and transferring them to the R°© register. 


CODE CONVERSION READ OPERATION 


When data is read with code conversion, the data character (bits BIO through BI7) from the 
tape device is used as an address to read its corresponding conversion code from the code 
conversion read RAM. This coded character is eventually sent to the CYBER channel in place 
of the tape device data character. 


When data is read with code conversion disabled, bus-in bits BIO through BI7 are gated 
through the driver and bypass the code conversion read RAM. 


CODE TABLE SELECT 


The code table select signals form a code to select one of four tables in the code 
conversion read RAM as follows: 


Code Table Sel 0 Code Table Sel 1 Table 
) 0 1 
0 1 2 
1 0 3 
1 1 4 
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FIPS INTERFACE - IV (A19-4) 


LOAD CODE 


When the processor selects a load code write table operation, assembly/disassembly bits ADOO 
through ADO7 are clocked through the address counter (bits CTO through CT7), gated through 
the multiplexer, and sent to the code conversion write RAM. These bits provide the 
addresses for loading conversion codes (bits BOO through BO7) into the RAM. The address 
counter increments by one each time a conversion code is entered. 


COPY CODE 


When the processor selects a read (copy) code write table operation, assembly/disassembly 
bits ADOO through ADO7 are clocked through the address counter (bits CTO through CT7), gated 
through the multiplexer, and sent to the code conversion write RAM. These bits provide the 
address for reading the conversion codes from the RAM. The address counter increments by 
one each time a conversion code is read. 


CODE CONVERSION WRITE OPERATION 


When data is written with code conversion, the data character (bits DB100 through DB107) 
from the CYBER channel is used as an address to read its corresponding conversion code from 
the code conversion write RAM. This coded character is eventually sent to the tape device 
in place of the CYBER channel data character. 


When data is written with code conversion disabled, data bus bits DB100 through DB1O7 are 
gated through the driver and bypass the code conversion write RAM. 


CODE TABLE SELECT 


The code table select signals form a code to select one of four tables in the code 
conversion write RAM as follows: 


Code Table Sel 0 Code Table Sel 1 Table 
0 0 1 
0 1 2 
1 | 0 3 
1 1 4 
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FIPS INTERFACE - IV (A19-5) 


X° REGISTER 


Data bus information (bits YO through Y7) is clocked into the X° register during a direct 
memory access (DMA) write operation. The write data bits (BOO through BO7) from the X” 
register are then sent to the FIPS device on the bus-out lines. The X° register bits are 
also sent to the parity generator (Al19-5) and to the block ID generator (Al19-6). 


X REGISTER 


Assembly/disassembly information (bits ADOO through ADO7) is clocked into the X register 
during a universal device interface (UDI) write operation. The write data bits (BOO through 
BO7) from the X register are then written into the code conversion read RAM (A19-3) or code 
conversion write RAM (A19-4) during a load conversion code operation or sent directly to the 
FIPS device on the bus-out lines during a normal write operation. 


The X register bits are also sent to the parity generator (Al19-5) and the block ID generator 


PARITY GENERATION 


A parity bit is generated on data from either the X” register or the X register. The parity 
bit is sent to the external FIPS device on the Busout P line, to the control flag register 
(Al6-2), and to the parity check circuit (Al19-5). 


PARITY CHECK CIRCUIT 


This circuit compares the DMA write data parity bit (YP) with the parity bit generated from 
the DMA write data after it passes through the X” register. A write path parity error is 
sent to the control flag register (Al6-2) if an error occurs in transmission of DMA write 
data. 
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FIPS INTERFACE — IV (A19-6) 


BLOCK ID GENERATOR 


This cyclic generator provides a 9-bit identification code for each block of bus~in data 
(BIO through BI7, BIP) during a read operation and for each block of bus-out data (B00 
through BO7, BOP) during a write operation. The upper bit of the block ID (X8 Upr) is sent 
to the control flag register (Al6-2) while the other eight bits are sent to the I bus 


multiplexer (Al19-2). The block ID is read when the processor performs a read block ID 
operation. 
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FIPS INTERFACE - IV (Al19-2) 


BUS IN 


Bus-in bits 0 through 7 carry read data or status information from the tape or disk device to 
the coupler. The bus-in receivers route the bus~in information to the R register, the parity 
check circuit, the code conversion read RAM (A19-3), and the block ID generator multiplexer 
(Al 9-6) e 


PARITY CHECK CIRCUIT 
This circuit performs an odd parity check of the eight bus~in bits and associated parity 


bit. A bus-in parity error is sent to the control flag register (Al7-7, Al6-2) if an error 
occurs during transmission of bus-in data from the tape or disk device. 


R REGISTER 
The bus~in bits are clocked into the R register by the ~P3 clock from the FIPS interface UDI 


(A15-8). The bus-in bits are then sent from the R register to the data byte compare circuit 
and the I bus multiplexer. 


DATA BYTE COMPARE CIRCUIT 
The data byte compare circuit compares the expected bus-in byte (bits DB108 through DB115) 


with the last actual bus-in byte (bits BIO through BI7) received by the R register. A 
compare error is sent to the control flag register (Al6-2) if the bytes are not identical. 


I BUS MUX 


Addressable latch bits AL306 and AL307 form a code to enable the multiplexer to gate the 
following information to the I bus. 


AL306 AL307 I-Bus Information 
0 0 R register (bits BIO through BI7) 
0 1 Block ID (bits 0 through 7) 
1 0 Read conversion memory (bits ZO through Z7) 
1 1 Write sbavedaion manery (bits YO through Y7) 
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FIPS INTERFACE - IV (A19-3) 


LOAD CODE 


When the processor selects a load code read table operation, bits CTO through CT7 from the 
address counter (Al19-4) are gated through the multiplexer and sent to the code conversion 

read RAM. These bits provide the addresses for loading conversion codes (bits BOO through 
BO7) into the RAM. 


COPY CODE 


When the processor selects a read (copy) code read table operation, bits CTO through CT7 
from the address counter (Al19-4) are gated through the multiplexer and sent to the code 
conversion read RAM. These bits provide the addresses for reading the conversion codes from 
the code conversion read RAM and transferring them to the R” register. 


CODE CONVERSION READ OPERATION 


When data is read with code conversion, the data character (bits BIO through BI7) from the 
tape device is used as an address to read its corresponding conversion code from the code 


conversion read RAM. This coded character is eventually sent to the CYBER channel in place 
of the tape device data character. 


When data is read with code conversion disabled, bus-in bits BIO through BI7 are gated 
through the driver and bypass the code conversion read RAM. 


CODE TABLE SELECT 


The code table select signals form a code to select one of four tables in the code 
conversion read RAM as follows: 


Code Table Sel 0 Code Table Sel 1 Table 
0 0 1 
0 . 1 2 
1 0 3 
l 1 4 
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FIPS INTERFACE - IV (Al19-4) 


LOAD CODE 


When the processor selects a load code read table operation, bits CTO through CT7 from the 
address counter (Al19-4) are gated through the multiplexer and sent to the code conversion 

read RAM. These bits provide the addresses for loading conversion codes (bits BOO through 
BO7) into the RAM. 


COPY CODE 


When the processor selects a read (copy) code read table operation, bits CTO through CT7 
from the address counter (Al19-4) are gated through the multiplexer and sent to the code 
conversion read RAM. These bits provide the addresses for reading the conversion codes from 
the code conversion read RAM and transferring them to the R° register. 


CODE CONVERSION READ OPERATION 


When data is read with code conversion, the data character (bits BIO through BI7) from the 
tape device is used as an address to read its corresponding conversion code from the code 


conversion read RAM. This coded character is eventually sent to the CYBER channel in place 
of the tape device data character. 


When data is read with code conversion disabled, bus-in bits BIO through BI7 are gated 
through the driver and bypass the code conversion read RAM. 


CODE TABLE SELECT 


The code table select signals form a code to select one of four tables in the code 
conversion read RAM as follows: 


Code Table Sel 0 Code Table Sel l Table 
0 0 1 
0 1 Z 
1 0 3 
1 1 4 
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FIPS INTERFACE - IV (A19-5) 


X° REGISTER 


Data bus information (bits YO through Y7) is clocked into the X” register during a direct 
memory access (DMA) write operation. The write data bits (BOO through BO7) from the X* 
register are then sent to the FIPS device on the bus-out lines. The X” register bits are 
also sent to the parity generator (Al9-5) and to the block ID generator (A19-6). 


X REGISTER 


Assembly/disassembly information (bits ADOO through ADO7) is clocked into the X register 
during a universal device interface (UDI) write operation. The write data bits (B00 through 
BO7) from the X register are then written into the code conversion read RAM (A19-3) or code 
conversion write RAM (Al19-4) during a load conversion code operation or sent directly to the 
FIPS device on the bus-out lines during a normal write operation. 


The X register bits are also sent to the parity generator (A19-5) and the block ID generator 


PARITY GENERATION 


A parity bit is generated on data from either the X° register or the X register. The parity 
bit is sent to the external FIPS device on the Busout P line, to the control flag register 
(Al6-2), and to the parity check circuit (A1l9-5). 


PARITY CHECK CIRCUIT 


This circuit compares the DMA write data parity bit (YP) with the parity bit generated from 
the DMA write data after it passes through the X° register. A write path parity error is 
sent to the control flag register (Al6-2) if an error occurs in transmission of DMA write 
data. 


5-326 60459180 AL 


TV O8T6S%09 


LEE-S 


AlGr3 —PEBSL_ >» +SEL_BUSOUT DRIVERS 4900 - 4BOT, +POP a 5 ag 


P2AD5 +CLK_X’ RGTR UPR 
Al6-3 —PeBl2 < ; tea tADOO = +AD0 
algo3 —peple <¢ -SEL x" RGIR 4 
‘ ee BUSBUT_O PeAde 
yy ES 02-104 


BUSQUT_1 yy P2B41 oo 195 


BUS@UT 2 P2A3T 


peps7 J0e- 106 


GRNDXx 
= BUSQUT 3 » P2a34 oe 


-SEL_X RGTR R2O.1 k.40E2 


! +820 +5 V 
A001 
4 yy PEED 9199 


aii 


wa 


5 x. P2B28 
perp W02- 110 


GRNDXxX 


-SEL_X° RGTR LWR 6 P2BI9_ no yyy 


+DB103 
D 


“DBI Ts Pears io2-tiz 


. R21. k.5ec? 
+0B114 45 


r+DBii0 | 
PtOBli2 | 
P+OBI13 | 
r+OBII5 | 


2 (A) +DBI108 - +DBI15 


3 pti 
als- —P2Bl 5) -Rc2 


ral 


BUSQUT P<. P2A40 
P2pig We" 103 


GRNDxx 


RR RR RK 


PARITY CHECK 


Tp 
a f° -X' UPR PE 
04M0 
ul 


4m) +¥P N 10 +X UPR PARITY 


Aie-2 CIAL yy *DBIPL 


~X' LWR PE 


DEVELOPMENT 
DIVISION 


TPE aE 
+BUSOUT FAULT x paar BUSQUT TRANSMITTERS 


FIPS INTERFACE - IV (Al19-6) 


BLOCK ID GENERATOR 


This cyclic generator provides a 9-bit identification code for each block of bus-in data 
(BIO through BI7, BIP) during a read operation and for each block of bus-out data (B00 
through BO7, BOP) during a write operation. The upper bit of the block ID (X8 Upr) is sent 
to the control flag register (Al6-2) while the other eight bits are sent to the I bus 


multiplexer (Al19-2). The block ID is read when the processor performs a read block ID 
operation. 
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FIPS INTERFACE - IV (A19-2) 


BUS IN 


Bus-in bits 0 through 7 carry read data or status information from the tape or disk device 
to the coupler. The bus-in receivers route the bus-in information to the R register, the 
parity check circuit, the code conversion read RAM (Al19~3), and the block ID generator 
multiplexer (A19-6). 


PARITY CHECK CIRCUIT 
This circuit performs an odd parity check of the eight bus-in bits and associated parity 


bit. A bus-in parity error is sent to the control flag register (Al17-7, Al6-2) if an error 
occurs during transmission of bus-in data from the tape or disk device. 


R REGISTER 
The bus~in bits are clocked into the R register by the -P3 clock from the FIPS interface UDI 


(A15-8). The bus-in bits are then sent from the R register to the data byte compare circuit 
and the I bus multiplexer. 


DATA BYTE COMPARE CIRCUIT 
The data byte compare circuit compares the expected bus-in byte (bits DB108 through DB115) 


with the last actual bus-in byte (bits BIO through BI7) received by the R register. A 
compare error is sent to the control flag register (Al6-2) if the bytes are not identical. 


I BUS MUX 


Addressable latch bits AL306 and AL307 form a code to enable the multiplexer to gate the 
following information to the I bus. 


AL306 AL307 I-Bus Information 
4) 0 R register (bits BIO through BI7) 
0 1 Block ID (bits 0 through 7) 
1 0 Read conversion memory (bits ZO through Z7) 
1 1 Write conversion memory (bits YO through Y7) 
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FIPS INTERFACE - IV (A19-3) 


LOAD CODE 


When the processor selects a load code read table operation, bits CTO through CT7 from the 
address counter (Al19-4) are gated through the multiplexer and sent to the code conversion ~ 
read RAM. These bits provide the addresses for loading conversion codes (bits BOO through 
BO7) into the RAM. 


COPY CODE 


When the processor selects a read (copy) code read table operation, bits CTO through CT7 
from the address counter (Al9-4) are gated through the multiplexer and sent to the code 
conversion read RAM. These bits provide the addresses for reading the conversion codes from 
the code conversion read RAM and transferring them to the R° register. 


CODE CONVERSION READ OPERATION 


When data is read with code conversion, the data character (bits BIO through BI7) from the 
tape device is used as an address to read its corresponding conversion code from the code 


conversion read RAM. This coded character is eventually sent to the CYBER channel in place 
of the tape device data character. 


When data is read with code conversion disabled, bus-in bits BIO through BI/ are gated 
through the driver and bypass the code conversion read RAM. 


CODE TABLE SELECT 


The code table select signals form a code to select one of four tables in the code 
conversion read RAM as follows: 


Code Table Sel 0 Code Table Sel 1 Table 
0 0 1 
0 1 2 
1 0 3 
1 1 4 
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FIPS INTERFACE - IV (A19-4) 


LOAD CODE 


When the processor selects a load code write table operation, assembly/disassembly bits ADOO 
through ADO7 are clocked through the address counter (bits CTO through CT7), gated through 
the multiplexer, and sent to the code conversion write RAM. These bits provide the 
addresses for loading conversion codes (bits BOO through BO7) into the RAM. The address 
counter increments by one each time a conversion code is entered. 


COPY CODE 


When the processor selects a read (copy) code write table operation, assembly/disassembly 
bits ADOO through ADO7 are clocked through the address counter (bits CTO through CT7), gated 
through the multiplexer, and sent to the code conversion write RAM. These bits provide the 
address for reading the conversion codes from the RAM. The address counter increments by 
one each time a conversion code is read. 


CODE CONVERSION WRITE OPERATION 


When data is written with code conversion, the data character (bits DB100 through DB107) 
from the CYBER channel is used as an address to read its corresponding conversion code from 
the code conversion write RAM. This coded character is eventually sent to the tape device 
in place of the CYBER channel data character. 


When data is written with code conversion disabled, data bus bits DB100 through DB107 are 
gated through the driver and bypass the code conversion write RAM. 


CODE TABLE SELECT 


The code table select signals form a code to select one of four tables in the code 
conversion write RAM as follows: 


Code Table Sel 0 Code Table Sel 1 Table 
0 0 1 
0 1 2 
1 0 3 
1 1 4 
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FIPS INTERFACE - IV (A19-5) 


X° REGISTER 


Data bus information (bits YO through Y7) is clocked into the X° register during a direct 
memory access (DMA) write operation. The write data bits (BOO through BO7) from the X* 
register are then sent to the FIPS device on the bus-out lines. The X”~ register bits are 
also sent to the parity generator (A19-5) and to the block ID generator (Al19-6). 


X REGISTER 


Assembly/disassembly information (bits ADOO through ADO7) is clocked into the X register 
during a universal device interface (UDI) write operation. The write data bits (BOO through 
BO7) from the X register are then written into the code conversion read RAM (Al19-3) or code 
conversion write RAM (Al9-4) during a load conversion code operation or sent directly to the 
FIPS device on the bus-out lines during a normal write operation. 


The X register bits are also sent to the parity generator (A19-5) and the block ID generator 


PARITY GENERATION 


A parity bit is generated on data from either the X” register or the X register. The parity 
bit is sent to the external FIPS device on the Busout P line, to the control flag register 
(Al6-2), and to the parity check circuit (A19-5). 


PARITY CHECK CIRCUIT 


This circuit compares the DMA write data parity bit (YP) with the parity bit generated from 
the DMA write data after it passes through the X” register. A write path parity error is 
sent to the control flag register (Al6-2) if an error occurs in transmission of DMA write 
data. 
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FIPS INTERFACE - IV (A19-6) 


BLOCK ID GENERATOR 


This cyclic generator provides a 9-bit identification code for each block of bus-in data 
(BIO through BI7, BIP) during a read operation and for each block of bus-out data (B00 
through BO7, BOP) during a write operation. The upper bit of the block ID (X8 Upr) is sent 
to the control flag register (Al6-2) while the other eight bits are sent to the I bus 


multiplexer (Al9-2). The block ID is read when the processor performs a read block ID 
operation. 
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POWER DISTRIBUTION DIAGRAM 


400-HZ and 50/60-HZ INPUT POWER 


The 400-Hz input power feeds the +5 V and ~-5 V logic power supplies A5, A6A3, and A6Al, and 
the 50/60-Hz input power is used to run blower motor A4Bl. 


When the POWER DISCONNECT 400-HZ circuit breaker (A7CB1) is placed in the ON position, one 
line of the 400-Hz power is routed to pin 5 of connector A4J1. This power is applied through 
high-temperature sensor A4A1S1 to relay A7XKl, and the relay energizes. This enables the 
same line of the 400~-Hz power to be routed through a closed contact of relay A7XKl1 to 
energize relay A7K3. All three lines of the 400-Hz power are now applied through circuit 
breaker A7CB1, and through the closed contacts of relay A7K3 to the +5 V and -5 V power 
supplies. Circuit breaker A7CBl1 also provides overload protection for the power supplies. 


Placing the POWER DISCONNECT 50/60-HZ switch (A7S1) in the ON position applies 50/60-Hz 
power to blower motor A4Bl. 


HIGH~TEMPERATURE SENSOR (A4A1) 


Normal Operation 


Under normal temperature conditions, 400-Hz current flows through resistor Rl and 
high-temperature sensor S1 and energizes relay A7XKl. This, in turn, enables relay A7K3 to 
energize and apply 400-Hz power to the +5 V and ~-5 V logic power supplies. Resistor Rl heats 
the high-temperature sensor Sl, but airflow from blower Bl maintains the temperature around 
the sensor below 55 oC (130 oF). 


HIGH~TEMPERATURE OPERATION 


If the cabinet temperature rises to 55 oC (130 OF) because of blower failure or other 
reasons, current through resistor A4Rl causes the high-temperature sensor A4S1 to open. This 
removes 400-Hz power from relay A7XKl, and it deenergizes. This, in turn, enables relay A/K3 
to deenergize and remove 400-Hz power from the logic power supplies to stop operation. Also 
when A7XK1 deenergizes, 400-Hz ground is applied through a closed contact of the relay to 

pin 4 of connector A4J1. This enables the 400-Hz power to light the AIRFLOW SENSOR RELAY 
INDICATOR (test lamp A4DS1). 


Test Procedure 


The high-temperature sensor may be checked for proper operation by pressing and holding the 
AIRFLOW SENSOR BLOWER OFF switch (test switch A4S1). This removes 50/60-Hz power from 
blower motor A4Bl1. Within approximately 1-1/2 minutes, the high-temperature sensor (A4A1S1) 
should open and cause the +5 V and -5 V logic power supplies to shut down and the AIRFLOW 
SENSOR RELAY INDICATOR to light. Release the AIRFLOW SENSOR BLOWER OFF switch. Place POWER 
DISCONNECT switch A7S1 in the OFF position for approximately 5 minutes and then back to the 
ON position to resume normal operation. If necessary, reset the POWER DISCONNECT 400-HZ 
circuit breaker (A7CB1). 
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METER CIRCUIT (ASA1) 


The +5 V and -5 V power supplies apply power to the meter circuit. METER SELECTOR switch Sl 
selects either +5 V or -5 V as the input voltage to the zero percent meter Ml. The meter is 
adjusted for a zero percent indication for both the +5 V and -5 V inputs with variable 


resistor R4. The 6-V and 12-V inputs and associated variable resistors R5 and R6 are not 
used. 


CONVENIENCE OUTLET (A7J10) 


This 120-V, 50/60-Hz outlet is protected only by the 7-A circuit breaker A7CB2. For this 
reason, it should be used only with low power electrical equipment drawing less than 7 A. 
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CCC POWER INTERFACE DIAGRAM 


When the UNIT A POWER-ON switch (SW1) is placed in the ON position, relay Kl energizes. 

This allows relay Kl contacts to close, which routes 24 volts de from the CCC subsystem on 
the unit source line back to the CCC subsystem on the power hold line. The same closed 
contacts of relay Kl and normally closed contacts of relay K2 also route the 24 volts back 
to the CCC subsystem on the power pick line. Closed contacts of relay Kl also route coupler 
logic ground to the CCC subsystem on the system source line. The CCC subsystem then returns 
a ground signal on the powering complete line and relay K2 energizes. This allows the 
normally closed contacts of relay K2 to open and drop the power pick voltage to the CCC 
subsystem. In case the powering complete ground signal drops, relay K2 is held energized by 
a logic ground latch through closed contacts of relays K2 and Kl. The emergency power off 
(EPO) control line from the CCC subsystem is not controlled by the coupler. 


When the UNIT A POWER-ON switch (SW1) is placed in the OFF position, logic ground is removed 
from relay Kl and it deenergizes. Contacts of relay Kl open and drop 24 volts on the power 


hold line and logic ground on the system source line. Open contacts of relay Kl also 
deenergize relay K2 and the circuit completely shuts down. 


The UNIT B POWER-ON circuit functions in the same manner as the UNIT A POWER-ON circuit. 
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MAINTENANCE 6 


This section provides information to assist the customer engineer (CE) in troubleshooting 
and performing maintenance on the CYBER Channel Coupler (coupler). The material presented 
assumes a basic familiarity with the coupler, the CDC CYBER 170/180 Computer System, HPA, 
MALET, and DEMOT. Knowledge of basic maintenance techniques, including use of common CE 
tools and test equipment, is also required. The maintenance information covers checks, 
adjustments, removal, and replacement of the field-replaceable units as directed by the 
associated structured analysis method (SAM) listings for the coupler. Information is 
organized under the following major headings: 

@ General Maintenance Information 

@ Preventive Maintenance Task Procedures 

@ Maintenance Aids 

@ Explanation of SAM Format 

@® Organization of SAMs and Procedures 

@ SAM Listings (Subsection 6A) 


@ Procedures (Subsection 6B) 


GENERAL MAINTENANCE INFORMATION 
The following paragraphs provide general maintenance information that the customer engineer 
should be familiar with before troubleshooting and performing maintenance on the coupler. 
These are: 

@ Safety Precautions 


@ MOS Circuit-Handling Precautions 


Cs) Maintenance Tools and Materials 
SAFETY PRECAUTIONS 


WARNING 
Observe the following safety precautions at all 


times. Failure to do so may cause equipment 
damage and/or personal injury. 


e@ Hazardous voltages exist in the equipment cabinets. Do not attempt repair unless 
qualified to do so. 
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@ Exercise caution any time checks or adjustments are being made with power applied to 
coupler. 


e Always turn power off when removing/replacing components or cables. 


MOS CIRCUIT-HANDLING PRECAUTIONS 


CAUTION 
Special handling procedures are necessary 
for printed-circuit boards containing 
metal-oxide semiconductor (MOS) integrated 
circuits. These ICs.are susceptible to 
damage from static electricity. Therefore, 


observe the following precautions when 
; handling PC boards containing MOS circuits. 


e@ Turn power off before removing/installing or otherwise connecting/disconnecting any 
circuits. 


e@ Ensure that any item that comes in contact with the PC board is electrically 
grounded. 


@ Wear wrist ground straps to bleed off any accumulated static charge while handling 
or removing/installing PC board. 


e Handle PC board only by a noncircuit portion of board. Connector pins and etched 
circuit paths must not be touched. 


e Place PC board in a special conductive envelope whenever board is removed from .. 
chassis. 


MAINTENANCE TOOLS AND MATERIALS 


The maintenance procedures for the coupler only require the use of common CE hand tools and 
test equipment. No special test equipment, tools, or materials are required. 


PREVENTIVE MAINTENANCE TASK PROCEDURES (PMTP) 


Perform PMTP as instructed in the following CAMS listing. 


PREVENTIVE MAINTENANCE TASK PROCEDURE FOR CAMS ID FR205 
5000 CLEANING AND COOLING CHECKS 


PERFORM THE AIRFLOW SENSOR TEST AS DEFINED IN THE CYBER CHANNEL COUPLER 
MAINTENANCE MANUAL 60459180. (SEE PROCEDURE 3 IN SECTION 6B OF MANUAL. ) 


ALSO PERFORM THE AIR FILTER CLEANING PROCEDURE DEFINED IN THE SAME MANUAL. 
(SEE PROCEDURE 4 IN SECTION 6B OF MANUAL.) 
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MAINTENANCE AIDS 
Several maintenance aids are available to the customer engineer to assist in isolating and 
identifying the cause of faults within the coupler. The primary maintenance aids for fault 
isolation are the internal diagnostics, the down-line diagnostics, and the SAM 
troubleshooting listings. The SAMs are structured to isolate failures to field replaceable 
units (FRUs) based on diagnostic error codes and other fault symptoms that may be present. 
The SAMs also provide a procedure number reference to the applicable remove/replace/ 
adjustment procedure that is to be used to correct the malfunction. The SAMs and 
remove/replace/adjustment procedures are contained in subsections 6A and 6B, respectively. 
Descriptions of the diagnostic tests and other maintenance aids available to the CE are 
described under the following headings: 

e Coupler Internal Diagnostics 

e Coupler Internal Diagnostic Error Codes 

e Coupler Down-Line Diagnostics 

e@e Peripheral Processor Diagnostic Functions 

e CYBER Channel Interface Diagnostics Function 

@ 0070 FIPS Device I/F Diagnostics Function 

e@ CYBER Channel Parity Error Detection and Processing 

@ Deadman Timer Feature 

@ Coupler Memory Locations 


e Coupler Maintenance Panel 


@ HPA/MALET/DEMOT Execution 


COUPLER INTERNAL DIAGNOSTICS 
Three internal (PROM resident) self-test diagnostics are provided to test the coupler: 

@ CYBER channel interface diagnostic 

@ CYBER channel interface/processor interaction diagnostic 

@ FIPS device interface/processor interaction diagnostic 
These diagnostics are executed sequentially following a power-on application, a master 
clear, during a 0070 channel interface diagnostics function from the PP, during a 0414 
autoload coupler microcode from PP function, or during a O6uu autoload coupler microcode 
from disk function. If all of the diagnostic tests run without error, the processor is 


placed into an idle loop at location 8400, waiting for a function code from the PP. The 
internal diagnostic tests are described in the following paragraphs. 
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CYBER Channel Interface Diagnostic 


The CYBER channel interface diagnostic tests the internal logic circuits of the CYBER 
channel interface. This diagnostic consists of seven sections (sections 0 through 6). At 
the start of each section, an interrupt corresponding to that section is set (for example, 
interrupt 0 is set for section 0). The interrupt flip-flops are not used by the internal 
logic in the coupler; however, they provide sync points for maintenance troubleshooting 
use. The flip-flops remain set until a master clear is received. 


Switch SW1-5 on module AO5 of the CYBER channel interface logic allows the microcode to loop 
on the internal diagnostic when placed in the ON position. If an error or end-of-test is 
detected and the switch is ON, the microcode repeats the diagnostic starting with 

section 0. If an error is detected and the switch is in the OFF positon, the microcode 
loops on an address (hangs). 


Upon successful completion of the internal diagnostic with switch SW1-5 in the OFF position, 
the microcode turns off the CYBER channel interface diagnostic LED (LED 5 on the AO5 module)- 
and jumps to the idle routine. 


The following paragraphs briefly describe each of the diagnostic sections. 


Section 0 


Section 0 loads the address and length counters with all ones and zeros to check the 
length = 0 status. It then checks that decrementing the length does not increment the 
address and vice-versa. It also checks for simultaneously incrementing the address and 
decrementing the length. 


Section 1 


Section 1 loads the address counter with all zeros and the length counter with all ones. It 
then decrements the length counter to zero while incrementing the address counter and checks 
the address for nonzero. It also increments the address counter and checks for all zeros 
using length = 0 status. 


Section 2 


Section 2 starts with the address counter loaded with all zeros and does four pushes 
incrementing the address each time. It then moves the address value to the length counter 
and does four pops, decrementing the length counter each time. It checks for a length = 0 
status after four pops. 


Section 3 
Section 3 checks all shift counts and tests each bit to ensure that a bit has not been 


inadvertently set. It then checks all shift counts and tests each bit to ensure that a bit 
has not been inadvertently cleared. 
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Section 4 


Section 4 checks for constant assembly/disassembly clocks and also checks for missing 
assembly/disassembly clock pulses. 


Section 5 


Section 5 checks the bit setting and bit clearing capabilities using different shift counts 
to set and clear the same bit. 


Section 6 


Section 6 writes an address pattern in the register file and checks it using the address and 
length counters. It then loads the complement address pattern in the register file and 
checks it. 


CYBER Channel Interface/Processor Interaction Diagnostic 


This diagnostic tests the communication and interaction between the CYBER channel interface 
and the processor. The CYBER channel interface first loads the address counter with the 
contents of memory location 0021), 2nd reads 16 words into the register file. The CYBER 
channel interface then loads the address counter with the contents of memory location 
0022;¢6 and writes 16 words from the register file. If a memory parity error is detected 
while reading the op code or memory location 0021,,, no data is read. The CYBER channel 
interface sets bit 12 (control package parity error) in memory location 0024;¢, lights the 
memory parity error LED (LED 3 on module AQ5), and returns to the idle routine. 
ee a eee 

If a memory parity error is detected while reading data, the CYBER channel interface 
attempts to write the data back into memory and sets bit 10 (memory parity error) in memory 
location 0024)¢,. If a memory parity is detected while reading memory location 0022;¢, 

no data is written and the CYBER channel interface sets bit 12 (control package parity 
error) in memory location 0024);, and lights the memory parity error LED (LED 3 on module 
AO5). lg RL | On Ati Tats Sy vice enamme 
oo 

If a memory parity error is detected while reading data or while reading memory location 
0022)¢, both a control package parity error status (bit 12) and a memory parity error 
status (bit 10) is returned to the processor. If no errors are detected, the CYBER channel 
interface writes the data to memory and sends a normal end status (bit 8) to the processor. 


FIPS Device Interface/Processor Interaction Diagnostic 


This diagnostic tests the communication and interaction between the FIPS device interface 
and the processor. An initialization control sequence consisting of a system reset followed 
by a halt is performed prior to each test segment. The initialization control sequence 
stores the starting address of the test segment to be executed in address 0028, and clears 
the ending status contained in location 002A. Execution of the test segment begins by 
performing a write instruction at location E0QQ. At the completion of each test segment, 
the ending status stored in address 002A is checked for a nonzero condition. Normal 
completion is indicated by bit 0 being set, and an error is indicated by bit 0 being clear 
with the error status contained in bits 4 through 15. 
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The diagnostic uses block multiplexer mode to load the transfer registers with various data 
patterns and read back each data pattern for comparison. The patterns tested are all ones, 
and alternating ones and zeros (using first 5555),, then AAAAjg patterns). Then the 
diagnostic performs a one-byte diagnostic write of all zeros, followed by a read block ID to 
verify that the data read back was correct. Next, a 256-byte buffer is written and verified 
by checking the block ID. 


NOTE 


Data is not transmitted to the external 
peripheral device. Only the internal data 
path within the coupler itself is tested. 


Finally, a diagnostic read operation is performed that reads and verifies 256 bytes of 
alternating ones and zeros generated by the internal microcode in the FIPS device 
interface. The patterns generated are FFFF),¢ and 0000j¢. 


The diagnostic then tests the stream mode logic by first performing a diagnostic read during 
stream mode. This test segment inputs 256 bytes of data, stores the data patterns in 
memory, and checks the block ID to see that it is 18C. The patterns stored in memory are: 


lst word 0001 

2nd word 0203 

3rd word 0405 
Etc. : 
to 

Last word FEFF, 


A diagnostic write operation is then performed while in stream mode that generates the same 
patterns as above and the block ID is again checked for an 18C value. Note that the 
receivers and transmitters are not actually checked during the stream mode test segments as 
no data is looped back; only the block IDs are checked. 


COUPLER INTERNAL DIAGNOSTIC ERROR CODES 


The coupler generates and returns to the PP various error codes detected by the internal 
diagnostics. The internal diagnostics are run during an autoload coupler microcode from PP 
function (0414), an autoload coupler microcode from disk function (O6uu), during a channel 
interface diagnostics function (0070), and during a power-on or pushbutton master clear. 

For most internal coupler diagnostic errors, the coupler returns a general status of 5XXX to 
the PP, where XXX is the octal error code. An error code in hexadecimal is also sent to the 
coupler maintenance panel for display. The error codes generated for the maintenance panel 
display and for general status are described as follows: 


NOTE 


Error codes 1301, through 1373)¢ are 

derived from the CYBER channel trace tables. 
See appendix A for additional information. 
Also, refer to the tabulation following this 
listing for definitions of error codes ending 
with X. For example, 805X indicates error 
codes 8051 through 805F inclusive. 
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Maintenance 
Panel 


(Hexadecimal ) 


1000 
1301 - 130A 
1311, 1312 
1321 - 1325 
1331 - 1338 
1341 - 1348 
1351, 1352 
1361 

1371 

1372 


1373 


8000 
8001 
8002 
8003 
8004 
8005 


8006 
8007 
8040 
805X 
806X 


8070 


807X 
8080 


60459180 AL 


General Status 


(Octal) 
5100 
5121 - 5137 
5141 -— 5157 
5160 
5161 - 5177 
5200 


Error Description 


Processor is stopped. 

CYBER channel I/F diagnostic 
CYBER channel I/F diagnostic 
CYBER channel I/F diagnostic 
CYBER channel I/F diagnostic 
CYBER channel I/F diagnostic 
CYBER channel I/F diagnostic 


CYBER channel I/F diagnostic 


Control package memory parity error. 


Memory parity error. 


Length not 0 after memory read to RF and RF read to 


memory write. 


error, 


error, 


error, 


error, 


error, 


error, 


error, 


section 


section 


section 


section 


section 


section 


section 


0. 


le 


26 


36 


4. 


Se 


6 


Start ROM resident diagnostics, command test failed. 


Memory test for CYBER and channel I/F failure. 


ROM checksum failure, location 8000)¢ to 87FFi¢. 


ROM checksum failure, location 8800)¢ to 8FFFi¢. 


CYBER I/F interaction test, function time-out. 


CYBER I/F interaction test, memory parity error. 


CYBER I/F interaction test, control package parity 


error. 


CYBER I/F interaction test, data miscompare. 


Equipment switch settings (SW1-2, SW1-3, and SW1-4 on 


AOS module of the coupler) do not indicate a valid 


equipment type. 


Normal end did not set in the ending status word 


after a load transfer registers function. 


Normal end did not set in the ending status word 


after a read transfer registers function. 


Transfer registers data miscompare. 


Normal end did not set in the ending status word 


after a diagnostic write sequence. 


Full/Empty counter is incorrect after a diagnostic 


write sequence. 


Maintenance 


Panel General Status 

(Hexadecimal ) (Octal) Error Description 

808X 5201 - 5217 Normal end did not set after a read block ID function. 

8090 5220 Block ID is incorrect after a diagnostic write 
sequence. 

809X 5221 - 5237 Normal end did not set in the ending status word 
after a diagnostic read function. 

80A0 5240 FIPS address is incorrect after a diagnostic write 
function. 

80A8 5250 Diagnostic read pattern is incorrect. 

80A9 5251 Transfer register error after a diagnostic read 
function. 

80AA 5252 Block ID is wrong after a diagnostic read function. 

80AB 5253 FIPS interface sequence did not complete. 

80AC 5254 Data stream diagnostic read time-out. 

80AD 5255 Data stream diagnostic write time-out. 

80BX 5261 =— 5277 Data stream diagnostic read status is not normal end. 

80C0 5300 Data stream diagnostic read block ID is wrong. 

80CX 5311 — 5327 Data stream diagnostic write status is not normal end. 

80 D8 5330 Data stream diagnostic write block ID is wrong. 

8101 5401 System reset error occurred after checksum during 
autoload from PP function. 

8102 5402 CYBER interface status error occurred after an 
autoload from PP function. 

8103 5403 RAM checksum error occurred after autoload. 

8140 5404 RAM memory test error occurred before the autoload 
from PP function started. 

8141 5501 Seek or recalibrate sequence time-out from disk 
device. 

8141 5101 Equipment switches set wrong. 

8142 5502 Recalibrate or seek error from disk device. 

8143 5503 Seek sequence ending status error from disk device. 

8144 | 5504 Search error from disk device. 

8145 5505 Read data error from disk device. 

8147 5507 System reset sequence error from disk device. 


60459180 AL 


Maintenance 
Panel 


(Hexadecimal ) 


8148 


8148 


8149 


814A 


814B 
814C 
814F 
8150 
8151 
8152 
8154 
8156 
8157 
8158 
816D 
8200 
8201 
8202 
8203 
8204 
8205 


8800 


8810 
8820 
8840 


8888 
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General Status 
(Octal) 


5110 


5510 


5111 
5112 


5113 
5114 
5117 
5120 
5121 
5122 
5124 
5126 
5127 
5130 
5155 
5600 
5601 
5602 
5603 
5604 
5605 


0000 


0000 
0000 
0000 


0000 


Error Description 


Normal end not set in ending status after select 


sequence. 


Search/read sequence time-out from disk device. 


Normal end not set in ending status after load 


transfer registers. 


Normal end not set in ending status after read 


transfer registers. 


Transfer register data miscompare. 


Normal end not set after diagnostic write sequence. 


Full/empty count incorrect after diagnostic write. 


SCU address incorrect after diagnostic write. 


Normal end not set after read block ID. 
Block ID wrong after diagnostic write. 
Normal end not set after diagnostic read. 


Diagnostic read data pattern incorrect. 


Transfer register error after diagnostic read. 


Block ID wrong after diagnostic read. 
SCU I/F sequence did not complete. 
System reset sequence error. 

Initial select/rewind sequence error. 
Can not locate controlware record error. 
Input controlware record error. 

RAM controlware checksum error. 

Final select/rewind sequence error. 


Normal completion of internal diagnostics. 
loop.) 


Autoload from PP started. 
Autoload from disk device started. 
Autoload completed (ROM resident). 


Autoload completed. 


(ROM idle 
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Hardware error codes ending in X indicate the following: 
X = Error Definition 
Write path parity error upper (1F09, bit 10 set) 
Write path parity error lower (1F09, bit 2 set) 
Memory parity error 
Bus in parity error and read path parity error 
Read path parity error 
Bus out fault (1F08, bit 3 set) . 
Tag out fault upper (1F08, bit 4 set) 
Tag out fault lower (1F08, bit 9 set) 
Flag bit detected 
Minimum block length not met 
Select in received 
No request in on poll sequence 
Device address miscompare 
Time-out on FIPS transfer 
Not used 


NMMoQwPrwomanauwnf wWnrmoer 


COUPLER DOWN-LINE DIAGNOSTICS 


The following diagnostics (CLM, CCM, NDM, and NDP) are down-line loaded from the PP to the 
coupler. These diagnostics provide more extensive testing of the coupler than can be 
performed by the internal (self-test) diagnostics. 


CLM - Diagnostic Loader/Monitor 


CLM is the loader and monitor program for the down-line diagnostics. It is used to load, 
Start, and monitor execution of these tests. The following restrictions apply: The test to 
be executed must be contained on the system file called "scratch" before a run command is 
given to CLM. Also, any test parameters must be entered before CLM is started, or the test 
will execute using default parameters. 


After CLM starts execution of a diagnostic test, the monitor then checks the CCC memory 
locations containing the test status. All changes in the test status are checked by the 
monitor and made available to the user via the KL display, terminal display, or the print 
file. All errors detected during test execution due to I/O problems or hardware problems 
cause the test and the monitor to stop, and the error is reported. Two types of errors are 
possible: errors detected by CLM such as channel problems, no test on the system scratch 
file, or parameter problems; and errors detected by the test itself. Depending on the type 
of error, the user may or may not be able to continue test execution. 


The various error messages reported by CLM are as follows: 
e CLMOO - Parameter Error Detected 
® Processor Error on Master Clear - A compare error was detected when coupler memory 
locations 4 through F were read. This indicates that an error occurred during the 
master clear process. The user can continue test execution at own risk. The 


contents of addresses 4 through F are displayed during this error. 


@ TTIMM Stopped on Error - This message indicates that a test error has occurred and 
that the test has stopped. TTTMM is the name of the test/module that stopped. 


6-10 60459180 AL 


e Error MMMMMMMMMMMMMMMMMMM ~- This indicates that the test has stopped due to an error 


detected by the test. 


as follows: 


MMMMM...M is the test error message. Error message format is 


EC=EEEE ECNT=CCCC ICNT=IIII 


ADDR=AAAA EXP=EXXX AC T=RRRR 


Hardware Status=HHHH 


Where: EEEE 
CCCC 
IIIL 
AAAA 
EXXX 
RRRR 
HHHH 
E002 


E0003 


E0004 


E0005 


Error code (see E0002, E0003, E0004, and E0005 below) 

Error count 

Iteration count 

Coupler address where failure occurred 

Expected contents of failing address 

Actual contents of failing address 

Coupler hardware status 

Channel Parity Error. The channel detected a parity error 
while data was being transferred across the CYBER channel. 
Test Loaded Incorrectly. The one-word verify process failed. 
This indicates that the complete test does not reside in CCC 
memory. 

Test Not in System File. Before the test is downloaded to the 
coupler, the loader checks to see if the coupler test was 
written into the system "scratch" file by looking for the 77 
header table. This error message is reported if the 77 
header table cannot be found. 

In-line Diagnostic Error. Prior to downloading a test to the 
coupler, the in-line diagnostics are executed. If the 
diagnostics complete properly, but the general status 
received is not equal to zero, then this error is reported. 


e Clear RM to Terminate Test - This message alerts the user that the repeat module 
switch must be turned off before the test is terminated. If the RM switch is left 
on, the loader/monitor module keeps repeating. 


e CCC In-Line Failure - No Response Within 500 ms - The in-line diagnostics were 
invoked by sending a zero length autoload command to the coupler and no response to 
the function was received within 500 ms. This indicates that the coupler is ina 


hung condition. 


CCM -— Coupler Memory Test 


CCM is a memory test for the coupler. The test resides in a peripheral processor and tests 


the memory of the coupler. 


The test does not use the processor in the coupler. During 


execution, the processor is stopped. The execution time for this test is approximately 50 s. 


NOTE 


This test destroys the coupler microcode in 
the coupler being tested. 
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This test consists of the following test modules: 


CCMOO - Tests the parameter words entered and verifies that they are valid for the 
coupler being tested. 


CCMO1 - Verifies the DMA read and write data paths to memory by passing data to and from 
coupler memory through use of microcode functions. 


CCMO2 - Tests the coupler memory using data patterns of all ones and all zeros. 
CCM03 - Tests the coupler memory using data patterns of 5555)¢ and AAAAj¢. 


CCMO4 - Tests the coupler memory using an 8-bit sliding-zero data pattern. (Using FDFD, 
FBFB, F7F7, EFEF, DFDF, BFBF, and 7F/7F)¢ data patterns.) 


CCM05 - Tests the coupler memory using an 8-bit sliding-one data pattern. (Using 0101, 
0202, 0404, 0808, 1010, 2020, 4040, and 8080), data patterns.) 


CCM06 - Tests the addressing capabilities of the coupler memory. 


CCM07 - Tests the coupler memory using random data patterns. 


The following display formats are used by CCM to report errors to the user: 
e Parameter Entry Errors: 


CCM - CCC Memory Test 

CCMNN se (Ming e weisieewee lL) 

CCMNN Suspected Parameter Error 
CEecccocccoscvccveedD) 

PO - P4 PPPP PPPP PPPP PPPP PPPP 
P5 -— P9 PPPP PPPP PPPP PPPP PPPP 


Where: NN Module number 
Meeoeel Module title 
EeoeeeD Description of the error 
PPPP Contents of the parameter word (PO and P2 through P9 are 


not used. Pl = 0000 = Default value for 16K memory size. 
Pl = 0001 = 16K) 


e Product Overlay Errors: 


CCM — CCC Memory Test 
CCMNN a+ (Meeecccocoesel) 


CCMNN Aborted on (CrcceccccccceeM) 
Last function = FFFFB WT = WWWB 
CCMNN EXXXXB LYYYB (Eccocccccccce eM) 


Where: NN Module number 
Meeoeel Module title 
CoeveeM Command on which the abort occurred 
FFFF Last function issued to the coupler 
WWWW Words transferred during last data transfer 
XXXX The error code in octal 
YYY The EA register when the error occurred 
Es eee eM Verbal description of the error code 
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e Memory Data Errors: 


CCM - CCC Memory Test 
CCMNN = (Mecevcccccvceend) 
CCMNN Aborted on (C.cccceccceeeM) 


CCMNN EXXXXB_ LYYYB 


ADRS EXP. ACT. DIF. 
AAAA BBBB CCcCcc DDDD 
AAAA BBBB CCCC DDDD 
AAAA BBBB CCCC DDDD 
AAAA BBBB CCCC DDDD 
AAAA BBBB CCCC DDDD 
AAAA BBBB CCCC DDDD 
AAAA BBBB CCCC DDDD 
AAAA BBBB CCCC DDDD 
Where: NN 


Meccccccccccel 


Gece'cc 0'0'c.0 8 00M 


XXXX 
YYY | 
Bieie cee 6'e'e0 eee 
AAAA 

BBBB 

cccc 

DDDD 


NDM - CCC Memory Test 


( Beteewes ces Gol) 


(hexadecimal values) 


Module number 

Module title 

Command on which the abort occurred 

The error code in octal 

The EA register when the error occurred 
Verbal description of the error code 

The failing address in the coupler memory 
The expected contents of the memory location 
The actual contents of the memory location 
The logical difference of BBBB and CCCC 


NDM is a memory data test for the coupler. It is designed to detect failing bits and 
failing addresses in the coupler memory. 
and checks memory through use of the processor access. The NDM diagnostic for the coupler 
consists of seven test modules that get progressively more complex. These are described as 


follows: 


Module 0 - Quick look test. 


The diagnostic is loaded into the coupler memory 


NOTE 


This test destroys the downline-loaded coupler 
microcode in the coupler being tested. 


A memory parity error causes the processor in 
the coupler to stop. The processor status is 
stored in memory locations 4 through F)¢ in 
the processor memory. 


Tests the low memory locations. Addresses are read only; 


no write operations take place. 


Module 1 — Write and read data test. 
data patterns are written throughout memory, then read. All Os, all ls, all 
5s, and all A’s. 
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Checks for data and parity errors. The following 


Module 2 — Data equal address test. Loads addresses to be tested with data that equals 
the address value. These addresses are then read and checked for a 
miscompare. 


Module 3 - Sliding one and zero test. Takes the starting address and sets bit 0. The 
data is then complemented for that address, and tested again. A right shift 
of one is performed and that address is tested again. This process continues 
until all bits in the address have been tested. This sequence is repeated 
for each address tested. 


Module 4 - Marching data test. Loads all memory to be tested with zeros. Then each 
address is read and FFFF)¢ is written in that address. After all addresses 
have had this operation performed, the FFFF}¢, data pattern is read and 
zeros are then written. Any data miscompares are reported. 


Module 5 -— Relocatable test. Takes the portion of the NDM test that starts at address 
20014 (excludes the low-memory addresses) and relocates it to upper memory 
starting at address 3000},. Then a marching data test is run on addresses 
2001}6 through 2FFF}¢,. When testing is complete, NDM is relocated back to 
its original address locations. 


Module 6 — Random data test. Condition 1 generates a random data pattern for each 
address. When all of memory is written, each address is then read and a 
compare is performed to see that the random number read from each address is 
the same as the number generated for it. Condition 2 generates a random 
address, and then a random number is written in that address. This address 
is then read and verified. 


The following error codes and messages are reported: 


Error Code Error Message 
01 Data miscompare error. The data pattern written does not equal the 


data read. 


02 Data-not-equal-to-address error. The data read from a location did 
not equal the address of that location. 


03 SCDT miscompare error. A sliding bit in an address being written 
and then complemented had a miscompare. 


04 MDT miscompare error. A machine data test where complemented data 
(zeros and ones) was written and then read from an address location 
and a data miscompare occurred. 


05 Random data error. The random data written in an address did not 
compare with the data read from that address. 


06 Random addressing data error. The random data written at a random 
address had a miscompare when read back. 


07 _: Memory size error. The memory size set in parameter Pl is not 


valid. Accepted parameters are: O or 1 = 16K, 2 = 24K, 3 = 32K, 
4 = 40K, 5 = 48K, 6 = 56K, 7 = 64K. 
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NDP — CCC Processor Test 


NDP is a processor instruction test for the processor contained in the coupler. It is 
designed to detect failing instructions in the processor of the coupler. NDP contains a 
quick-look test and 63 test modules. The quick-look test is a confidence test of the 
coupler processor instructions. It is executed before any of the 63 test 

modules. The module test sequence is structured to test the simplest instructions first, 
and then gradually test the more complex instructions. A fixed set of operands is used to 
test some parts of the coupler processor such as the ALU and shift network. The code 
conversion instruction uses a canned set of random operands to test this instruction. 


If NDP detects an error during execution of the quick-look diagnostic or if the processor 
detects a memory parity error, the processor is stopped and the status conditions are stored 
in locations 4 through F)¢ of the processor memory. The monitor program (CLM) detects the 
quick-look error condition and displays the contents of locations 4 through Fi¢. 


Refer to the CLM loader/monitor diagnostic description for the format used for error 
messages. 


PERIPHERAL PROCESSOR DIAGNOSTIC FUNCTIONS 


Seven PP diagnostic functions are decoded by the CYBER channel interface independent of 
processor instructions and are not part of the microcode or firmware. The operation (0p) 
codes for these functions are listed in octal notation and described in the following 
paragraphs: 


@ X5XxX 


Load Address and Length 
@  X701 -— Read 


@ X702 Write 


e X704 - Status 
@ X710 - Stop 


e X720 


Go 


e X740 Master Clear 


X5XX - Load Address and Length 


This function allows the PP to activate the channel and output one or two data words. The 
lower 4 bits (XX) of the function are loaded into the upper 4 bits of the 16-bit address 
register. The first word sent by the PP is loaded into the lower 12 bits of the address 
register to complete its loading. The second word sent by the PP is loaded into the lower 
12 bits of the 16-bit length register while the upper 4 bits are zero-filled. The channel 
interface responds only to the first two words sent by the PP and a hung channel may result 
if the PP attempts to send additional words. This function also clears register file 1 
(status). 
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X701 -— Read 


This function allows the PP to activate the channel and input the length count times two 
words. The upper 8 bits of the 16-bit word referenced by the address register are 
transferred as the lower 8 bits of the first 12-bit channel word while the upper 4 bits are 
zero-filled. The lower 8 bits of the 16-bit word are transferred in the same manner as the 
upper 8 bits. The address is incremented, the length decremented, and the PP input process 
continues until the CYBER channel interface inactivates the channel when the length equals 
zero. The PP may terminate the operation early if desired. The address and length must be 
loaded prior to sending this function in order for data to be valid. A check for memory 
parity errors is made at the end of the data transfer and the results are logged in register 
file 1 (status). 


X702 - Write 


This function allows the PP to output the desired number of words. Only the address 
register is loaded by diagnostic function X5XX while the length register is not used. The 
lower 8 bits of the first 12-bit word received by the coupler are loaded into the upper 8 
bits of a holding register. The lower 8 bits of the second 12-bit word are loaded into the 
lower 8 bits of the holding register. The contents of the holding register are then sent to 
memory. This process continues for additional words sent by the PP. The word transfer is 
terminated by an inactive signal from the channel. The address register must be loaded 
prior to every X702 function received by the coupler to ensure that data is written into the 
correct memory location. If an odd number of words are received from the channel, the lower 
8 bits of the last word sent to memory are zero-filled. 


X704 - Status 
This function allows the PP to activate the channel and input one word of status from 


register file 1. The CYBER channel interface inactivates the channel after it sends the 
status word. This word contains the following status bits: 


NOTE 


Bit 11 is the most significant bit. 


Bit 11 -— Normal end 
Bit 10 — Channel parity error 


Bit 9 — Memory parity error 

Bit 8 — Deadman timeout 

Bit 7 -— Control package parity error 
Bit 6 - Transfer indicator 

Bit 5 - Character fill 

Bit 4 — Not used 

Bit 3 - Length equals zero 

Bit 2 ~- DMA complete 

Bit 1 - Processor running 

Bit O — Processor abnormal 


Bits 5 through 11 reflect the last status sent to memory location 0024)¢ following a 
processor operation. Diagnostic function X5XX clears bits 5 through 11. Only bits 8 
through 10 of these bits are valid for diagnostic purposes as the others are processor- 
controlled bits. Bits 0 through 3 are dynamic status bits which indicate the state of the 
logic at the time the function is received. 
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X710 - Stop 


This function causes the processor to stop running. 


X720 - Go 


This function allows the processor to start running. 


X740 -— Master Clear 


This function clears processor and device interface logic. 


CYBER CHANNEL INTERFACE DIAGNOSTIC FUNCTIONS 


The CYBER channel interface has two separate paths through which PP data can reach the 
coupler memory. One path uses the Universal Device Interface (UDI) module and assembles 
data under microcode control. The other path uses Direct Memory Access (DMA) to assemble 
data under hardware control. The following functions are used to test these paths. The 
octal function codes are not given as they differ for the various devices that may be 
attached to the coupler. Refer to the specific subsystem user’s guide for the applicable 
function codes. 


e UDI Read 
© UDI Write 
e DMA Read 


e DMA Write 


UDL Read 


The UDI read function allows the PP to read 322 12-bit words from the coupler memory. This 
function uses the same hardware path as the status functions. The coupler outputs the 12 
rightmost bits of each 16-bit memory word. It can be used to read the data previously 
written with the UDI write function. 


UDI Write 


The UDI write function allows the PP to write 322 12-bit words into the coupler memory. 
This function uses the same hardware as functions that send parameters. The 12-bit channel 
word is stored in the 12 rightmost bits of the 16-bit memory word. General status is 5000 
if there is a channel parity error or less than 322 words are received by the coupler. A 
general status of zero indicates the function completed without error. 
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DMA Read 


The direct memory access read function allows the PP to read 322 12-bit words from the 
coupler memory. It uses the same hardware path as the read function (0004). The 322 12-bit 
words are stored in the 8 leftmost bits of the 16-bit words in the 483-word coupler memory 
buffer. This buffer contains the last record written to the disk, read from the disk, or 
written by the DMA write function. A general status of zero indicates the function 
completed without error. 


DMA Write 


The direct memory access write function allows the PP to write 322 12-bit words into the 
coupler memory. It uses the same hardware path as the write function (0005). The 322 
12-bit words are stored in the 8 leftmost bits of the 16-bit words in the 483-word coupler 
memory buffer. A general status of zero indicates the function completed without error. 


0070 FIPS DEVICE I/F DIAGNOSTICS FUNCTION 


The 0070 FIPS device I/F diagnostics function is used to test the FIPS device interface 
logic circuits. This function allows the PP to run the same FIPS device interface 
diagnostics that are run during a full-autoload coupler microcode from PP function (0414). 
The diagnostic tests include loading and reading the transfer registers, loading and reading 
conversion tables transmitting fixed data patterns from memory to the transmitters, and 
transmitting fixed data patterns from the receivers to memory. If the diagnostic executes 
without error, the general status returned to the PP is zero. If an error is detected, the 
general status is 5XXX, where XXX is an error code. (Refer to the listing of coupler 
internal diagnostic error codes that are described under Maintenance Aids, earlier in this 
section.) 


CYBER CHANNEL PARITY ERROR DETECTION AND PROCESSING 


CYBER channel parity errors are detected on all PP functions and all PP read/write 
operations to the coupler. The types of channel parity errors and their methods of 
processing are described in the following paragraphs. 


Channel Parity Error on Function from PP 


The coupler does not reply to a function from the PP having a parity error. The PP must 
time out the function to avoid hanging the channel. After the time-out, the PP should 
disconnect the channel and resend the function to the coupler. The operation must be 
aborted if parity errors continue. 
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Parity Error on PP Write 


The PP completes the write operation in a normal manner after detection of a parity error on 
a PP write function. The PP should then send a general status function (0012) to the 
coupler. The coupler microcode prepares the status words in its memory and a general status 
of 5000 is returned to the PP. The PP should then send a extended detailed status function 
(0023) to the coupler and the coupler responds with bit 6 of detailed status word 18 set to 
indicate a write parity error. The PP should resend the write function and parameters or 
data to recover from the parity error. The operation must be aborted if parity errors 
continue. 


NOTE 


If parity errors occur during general or 
extended detailed status functions, refer 
to the Parity Error on Function from PP 
and Parity Error on PP Read paragraphs. 


Parity Error on PP Read (Parameters or Data) 


The PP should test the appropriate bit in the status and control register after the data 
block input. This must be done prior to sending the next function. The coupler microcode 
does not detect a parity error on a PP read, and only general status indicates a coupler 
errore The PP must take one of the following actions after detecting the parity error: 


@ Resend the function and reread the parameters or data. 
@e Reseek and read the record. 
@ Reseek and read the block of records. 


@ Abort the operation if parity errors continue. 


DEADMAN TIMER FEATURE 


The coupler hardware incorporates a deadman timeout feature that prevents the PP channel 
from hanging for an extended period of time. The deadman timer is enabled for all functions 
that transfer data between the PP and the coupler. Each time a Full or Empty signal is 
transferred across the channel, the deadman timer is reset to zero and the time-out period 
is reinitiated. When the PP inactivates the channel, the deadman timer is set to zero. If 
a data transfer hangs up, a time-out period of 7 to 10 seconds expires and an Inactive 
signal is sent to the PP. 


For read/write functions to the disk, DMA write operations, and DMA read operations, the 
microcode prevents deadman timeouts. If the data transfer does not complete or the channel 
does not get inactivated for these functions, the microcode inactivates the channel. 
General and detailed status describe the error. 


For the remaining functions that transfer words between the PP and the coupler (connect, 
seek, format pack, and UDI write), the deadman timer is used. A general status of 5000 and 
a deadman timeout status in detailed status word 18 is returned for these functions if the 
deadman timer unhangs the channel. 
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COUPLER MEMORY LOCATIONS 


The following coupler memory locations provide pertinent status and operating information 

that can be examined by the customer engineer during troubleshooting. Refer to the CYBER 

Channel Coupler Hardware Reference Manual listed in the preface for additional information 
on these addresses. 


Processor Addresses 


Address Contents 
000416 Read Data 
000516 Current Instruction 
000616 P Register 
000716 A Register 
0008i¢ Bl Register 
000916 B2 Register 
000A] 6 Sl Register 
O000Bi 6 S2 Register 
000C)¢ S3 Register 
000D1¢ S4 Register 
OO0E1¢ Status 


CYBER Channel I/F Control Package Addresses 


Address Contents 

002016 Op Code 

002116 Address 

002216 Length 

002316 Function 

0024146 Status 

002516 Coupler Identification 


FIPS Device I/F Control Package Addresses 


Address Contents 

002816 Starting Address of FIPS Control Sequence (1C00j¢) 
002916 Device Address 

002A}6 Control Sequence Ending Status 

O002Bi¢6 Control Sequence Execution Address 

002Ci¢g Request In 

002D1¢6 Ending Status for Aborted FIPS Transfer 

O02E\6 Delay Count 

200016 Buffer Starting Address 
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COUPLER MAINTENANCE PANEL 


The coupler maintenance panel provides a means for reading memory locations from either the 
FR205 or FV720 coupler. To use, first place the selector switch in the ON-LINE position. 
Next, use the thumbwheel assembly to dial in the desired memory address to be read. Then, 
place the selector switch to either the A (for FR205) or B (for FV720) position to read the 
contents of the memory address specified. This stops the processor, and the memory contents 
appear in the four-digit alphanumeric display in hexadecimal notation. Successive memory 
locations may be read by dialing in the desired addresses on the thumbwheel assembly. 

Return the selector switch to the ON-LINE position when through. This restarts the 
processor. 


The ON-LINE position of the selector switch allows the maintenance panel to be a memory 
mapped display shared by either coupler. That is, either coupler can write to the display. 
However, the FR205 coupler has priority over the FV720. 


Maintenance Panel Logic Board 


The maintenance panel logic board at location A21 contains three LED indicators, a toggle 
switch, and a pushbutton switch. The toggle switch is used to enable or disable odd parity 
checking (enabled when down, disabled when up). The top-LED on the PC board indicates a 
parity error when lit. If the FV720 writes to the alphanumeric display, the middle LED 
lights. If the FR205 writes to the alphanumeric display, the bottom LED lights. During a 
detected error, the LED of the last coupler to write into the alphanumeric display remains 
lit. 


HPA/MALET/DEMOT EXECUTION 


The following paragraphs provide information for running HPA (Hardware Performance Analyzer) 
to obtain equipment and media performance reports, and to execute diagnostics under MALET 
(Maintenance Application Language for Equipment Testing), and DEMOT. MALET is part of the 
Concurrent Maintenance Library (CML) and DEMOT is part of the Maintenance Software Library 
(MSL). 


HPA Execution 


HPA runs under the network operating system (NOS). The following steps provide a 
rudimentary method for running HPA to obtain an intervention report. Refer to the HPA User 
Reference Manual listed in the preface for complete HPA information. 


1. Execute HPA by typing in the following information for the network operating system 
(NOS). 


X.DIS. 

USER, username, password, family. 
CHARGE,account parameters. 
GETLOG. 

NORM. 


HPA. 
k 


2. Examine the HPA output listing for a system-related intervention report. 

3. Use the PP channel/equipment/drive numbers from the intervention report when running 
diagnostics if the equipment status table (EST) ordinal for the equipment is not 
known. 
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MALET/DEMOT Execution 


MALET is a computer maintenance language that runs under NOS. The coupler down-line 
diagnostics can be executed online under MALET. DEMOT provides similar capabilities in the 
offline environment. The following paragraphs describe typical methods of placing MALET and 
DEMOT in execution and assigning a drive for testing. The two on-line MALET procedures 
require that the following conditions to be satisfied before starting. Refer to the CML 
Reference Manual listed in the preface for additional MALET information. 


@ Before executing MALET, the operating system must be placed in engineering mode by 
typing the following commands at the system console according to NOS. 


UNLOCK. 
ENGR. or ENABLE, ENGR. 
LOCK. 


When diagnostic activity is complete, the operating system should be taken out of 
engineering mode by retyping the appropriate commands listed above. 


e@ MALET requires a GO,jsn command from the operator before executing any of the 
following coupler diagnostics: CLM, CCM, NDM, or NDP. 


@ On some sites, access to individual diagnostics that run under MALET requires that 
the user identification at run time be identical to the identification used when the 
diagnostics were stored. 


MALET (On-Line) Execution from Remote Terminal 


NOTE 


This procedure assumes that the coupler 
diagnostics are already stored on the system 
disk. If not, refer to the CML Reference 
Manual listed in the preface for information 
necessary to store the diagnostics. 


Perform the following steps to execute on-line diagnostics from a remote terminal using 
MALET 


1. Telephone the computer site and explain that you will be running MALET diagnostics 
on the coupler. Ask the computer operator to place the operating system in 
engineering mode and to issue a GO,jsn command at your jobs control point when 
requested by console message. 


2. Log in to IAF (NOS) according to site-determined procedure. 
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3. Type one of the following sets of commands. 

@e To run NDM or NDP, type all of the following commands: 
ATTACH, NDP. (or NDM) 
ATTACH, RF [LE=CLM. 
MALET( T=line length) 
ASSIGN, EST=est ,AL=3 (when the equipment has an EST entry) or 
ASSIGN, EST=NO ,CH=ch, EQ=0 ,UN=un,AL=10,DC=de (when equipment has no EST entry) 
(WAIT. operator must give a Go) 
P ,XXXXX. (depending on the test) 
SCRATCH=NDP. (or NDM) 
R,CLM. 

@ To run CCM, type all of the following commands: 
ATTACH, RF ILE=CCM. 
MALET( T=line length) 
ASSIGN, EST=est ,AL=3 (when the equipment has an EST entry) or 
ASSIGN, EST=NO, CH=ch, EQ=0 ,UN=un,AL=10 ,DC=dc (when equipment has no EST entry) 
(WAIT. operator must give a Go) 
P ,XXXXX. (depending on the test) 


R,CCM. 
MALET (On-Line) Execution from Local Console 


NOTE 


This procedure assumes that the coupler 
diagnostics are already stored on the system 
disk. If not, refer to the CML Reference’ 
Manual listed in the preface for information 
necessary to store the diagnostics. 


To execute the NDM and NDP on-line diagnostics from the local system console using MALET, 
type in the following NOS entry. (This procedure runs both tests). 
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Preparing the test file: 


X.DIS. 

user#. 

GET,NDP,NDM. (indirect file) or ATTACH,NDP,NDM. (direct file) 
GET, RFILE=CLM. (indirect file) or ATTACH,RFILE-CLM (direct file) 
MALET ,KL. 

DROP. 

K,cp#. (control point number in NOS 1) or K,JSN. (NOS 2) 

K.A, EST=40,AL=5 , DC=XX. 


Running the tests: 


K. SCRATCH=NDP. 
K.R,NLM. 


when NDP completes, enter: 


K. SCRATCH=NDP. 
K.R,NLM. 


To execute the CCM online diagnostics from the local system console using MALET, type in the 
following NOS entry: 


X.DIS. 

user#. 

GET,RFILE=CCM. (indirect file) or ATTACH,RFILE=CCM. (direct file) 
MALET , KL. 

DROP. 

K,cp#. (control point number in NOS 1) or K,JSN. (NOS 2) 

K.A, EST=40 ,AL=5 ,DC=de. 

cp#.GO. (NOS 1) or GO,JSN. (NOS 2) 

K.R, CCM. 


DEMOT (Off-Line) Execution from Local Console 


Perform the following steps to execute diagnostics off-line using DEMOT. Refer to the MSL 
Reference Manual listed in the preface for additional DEMOT information. 


1. Mount MSL tape on tape unit. 


NOTE 


When used with a 66X tape subsystem, this 
procedure assumes that tape microcode is 
loaded and intact. If not, perform 
coldstart procedure described in the MSL 
Reference Manual listed in the preface. 


6-24 60459180 AL 


2. Press Deadstart button under console display. 
3. Check default system configuration assignments on initial display. 


e If communication channel assigmments (ordinals 6, 7, and 8) conflict with disk 
channel(s), change system configuration by typing n. entry. For example, to 
change ordinal 6 to channel 05, type 


6.05. 


e MSL may be transferred from tape to disk at this time using one of the . 
tape-to-disk utilities (TDX,TDY,TDZ) described in the MSL Reference Manual 
listed in the preface. The tape-to-disk MSL transfer takes approximately 20 
minutes. 


When the transfer completes, press deadstart button under console display and 
then change system configuration ordinals 11 through 17 to enable common 
maintenance software executive (CMSE) loading from the appropriate drive. 


4. Press carriage return (CR) to load CMSE. 
5. Type 
*OV ,2000. 
to place the CMSE overlay in central memory. 


6. If microcode is already loaded in the coupler, go to step 7. Otherwise, load 
microcode as follows: 


CW,name,ch. (name = CDC microcode deck name from disk, and ch = channel number 
of coupler) 


7. Type one of the following command strings to bring up DEMOT from disk or tape. 


Disk: *DP ,OUTPUT 
CP*4 MCX ,0,5 
CP*5 ,MLD ,0 ,5 
RU*4 ,100 
SQ*77,1,4 (Needed only when using CMSE command buffers) 
PP*4 
DEMOT 
RU*5 ,100 
SQ*77,1,4 (Needed only when using CMSE command buffers) 


Tape: CP*4 ,MCX ,0 ,5 
CP*5,MLD,0,5 
RU*4 ,101 
SQ*77,1,4 (Needed only when using CMSE command buffers) 
PP*4 
DEMOT 
RU*5 ,101 
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8. Type 
ASSIGN, CH=ch ,UN=un, AL=20 ,DC=dc. 
to assign a coupler for testing. 
9. Type 
PARAM , PX=YYYY. 
as required. 
10. Type 


RUN, CCM. 


Storing Controlware 

There are two methods for storing microcode as a permanent file on the system 
® Extracting microcode from the operating system tape. 
e Copying microcode from the MAxxx Install Tape. 


Execute the following to extract microcode from the operating system dead- 
start tape: 


NOS: jobname,T1l00. 
USER, username, password ,family. 
CHARGE,account parameters. 
REQUEST , file ,NT,D=PE, F=I ,LB=KU. 
DEFINE ,MAxxx/CT=PU ,M=R. 
GTR,file,MAxxx.PPU/ISD. 
REWIND , file. 
DEFINE, COS. 
GTR, file ,COS.PPU/CMD. 
6/7/8/9 


Execute the following to copy microcode from the MAxxx Install Tape: 


NOS: jobname,T100. 
USER, username, password, family. 
CHARGE,account parameters. 
REQUEST, file ,D=PE,F=SI,LB=KU. 
DEF INE, MAxxx/M=W. 
COPYBR, file ,MAxxx. 
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EXPLANATION OF SAM FORMAT 


The Structured Analysis Method (SAM) is used in this manual to present troubleshooting 
information in a logical sequence of maintenance tasks. Figure 6-1 illustrates the basic 
SAM format. The SAM poses questions that, when answered, lead the user to a corrective 
action (or sequence of actions) to be performed. The corrective actions are organized such 
that the action most likely to fix the problem is listed first. If more than one action is 
equally probable to correct the malfunction, the action requiring the least amount of time 
is listed first. The purpose of the SAM as well as any applicable assumptions or advisory 
information is provided at the beginning of the SAM document. 


To interpret a SAM, start at the top of the first page and determine the response for the 
first question posed. Then follow the appropriate line beneath the Y or N response. Answer 
the next question, etc., until the action numbers are reached. Perform the action(s) listed 
in that column in numerical order to correct the malfunction. A line under an action number 
indicates that it is the last corrective action to be performed for that particular 
malfunction. 


ORGANIZATION OF SAMS AND PROCEDURES 


Two separate subsections are used for the SAMs and the remove/replace/adjust procedures. 
These are: section 6A for the SAMs and section 6B for the Procedures. 
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FIRST TROUBLESHOOTING 
QUESTION 


FIRST ACTION TOBE — 
PERFORMED FOR ANO 
RESPONSE TO STEP 002 


SAM FTP1-1 


SAM FTP] - INITIAL{/ TERMINAL TROUBLESHOOTING CHECKS 


YES OR NO RESPONSE 
FOR QUESTION BEING 
ASKED 


This SAM is the ivfitial entry document for troubleshooting 
terminal problems It assumes that all internal switches are 
set as required ty the FTP/80 application and that terminal has 
been installed pdr instructions in section 3 of this manual. 


(0) 
SAM STEP NUMBER ee es 


(USED FOR REFER- 002 
ENCING ONLY) * 
04 


0 
Len 
FIRST ACTION TO BE 


nf Check for tripped main circuit breaker on ac entry 

assembly. 

PERFORMEDIN THIS @ If tripped and unable to reset, disconnect all 
loads from ac entry assembly one at a time and 

COLUMN retry to isolate load fault. 


Do all equipments in terminal power on correctly 
(procedure FTP1]}? 


Y N Does any equipment receive power? 


Check that terminal ac power cord is plugged into 
site outlet and that site power is available. 


e@ If circuit breaker still trips with loads dis- 
connected, replace ac entry assembly. 


<— 


Does display power on OK? 
Go to SAM FTP3. 


< 


@®-=z In—z In—z 


Does printer power on OK? 


UNDERLINE INDICATES 
THE LAST ACTION OFA 


Go to SAM FTP6. 


009 Y Is there a form-feed power problem? 
NUMERICAL SEQUENCE 
OF ACTIONSINA GIVEN 010 Terminal equipments power on OK. 
COLUMN o1} | 1 Go to SAM FTP7. 
012 YN Does resident diagnostic execute following power on 
application to terminal? Note: diagnostic LEDs LI 
and L2 should light during execution and clear at 
UNDERLINE ALSO USED successful completion. 
TO INDICATE THAT 013 1 Check that diagnostic control switches are correctly 
ONLY ONE ACTION IS TO a 


BE PERFORMED 


2 
A 
nee 
INDICATES SAM IS 


CONTINUED ON 
PAGE 2, COLUMNB 


03680 


Figure 6-1. SAM Format Example 
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SAMS 


SECTION 6A 


SAM 1-1 


SAM 1 - ENTRY SAM FOR COUPLER PROBLEMS 


This SAM is the first-level, or entry-level, SAM for isolating coupler problems. It 
provides information to direct the customer engineer to the appropriate SAM that should be 
performed for detailed fault isolation. 


001 N Y Does the coupler fail to power up correctly? 
| | 
002 | 1 Go to SAM 2, Power Fault Isolation. 
| 
003 N Y Do the internal coupler diagnostics fail to execute following a coupler power 
| | application or coupler master clear? 
| | 
004 | 1 Replace PC boards in the following order: Chassis locations 09 and 08. 
| 
005 NY Is there an internal coupler diagnostic test error? (Following a coupler power 
| | application or coupler master clear.) 
| | 
006 | 1 Go to SAM 3, Internal Diagnostic and Trace Table Errors. 
007 NY Is there a coupler down-line diagnostic test error? (CLM, CCM, NDM, and NDP 
| | diagnostic tests.) 
| 
008 i Go to the applicable SAM for the particular down-line diagnostic test as 
follows: SAM 4 for test CLM, SAM 5 for test CCM, SAM 6 for test NDM, and SAM 7 
| for test NDP. 
| 
009 NY Is there a coupler autoload problem? 
| | 
010 | 1 Check I/O cables between coupler and PP. 
| | 
Oll1 | 2 Verify that the correct microcode identification number and revision number are 
| | stored in the following RAM locations of coupler: 
| | 003C), last four digits of microcode ID (in hexadecimal) 
| | 003D,}4 microcode revision number (in hexadecimal) 
| | 
012 | 3 Go to SAM 3 and execute the internal diagnostics for additional error isolation. 
| 
013 1 Go to the beginning of this SAM and recheck all conditions to see if any fit the 


symptoms present. If not, try running the internal diagnostics and/or the 
down-line diagnostics to aid in isolating the problem. Refer to the Maintenance 
Aids portion of section 6 for a description of the various coupler diagnostic 
tests available. 


kReRKKK 
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SAM 2-1 


SAM 2 -— POWER FAULT ISOLATION 


This SAM provides information to troubleshoot power faults within the coupler. 


001 NY Is ac input power missing at the coupler? 
| | 
002 | 1 Check/reset any wall-mounted circuit breakers feeding the coupler. 
| 
003 NY Is AIRFLOW SENSOR RELAY INDICATOR lit? (Indicates that high temperature switch 
| | in airflow sensor has opened and deenergized relays supplying 400-Hz power. 
| | Allow time for unit to cool before performing the following steps.) 
| | 
004 | 1 Check that 50/60-Hz POWER DISCONNECT switch is in ON position. (Supplies power 
| | to blower assembly.) 
| | 
005 | 2 Check/clean air filter (procedure 4). 
| | | 
006 | 3 Perform airflow sensor test (procedure 3) and replace sensor if faulty (procedure 
iy tee 
007 | 4 Check/replace blower switch (procedure 12). 
| | 
008 5 Check/replace blower assembly (procedure 11). 
| 
009 | & Perform 50/60—-Hz power fault isolation (procedure 5). 
010 NY Is there an over-temperature condition, but AIRFLOW SENSOR RELAY INDICATOR does 
| | not light? | 
| | 
O11 | 1 Perform airflow sensor test (procedure 3) and replace components as indicated. 
| 
012 N Y Is 400-Hz circuit breaker on power distribution panel tripped? 
| | 
013 | 1 Reset 400-Hz circuit breaker. 
fat 
014 lind Perform 400-Hz power fault isolation (procedure 6). 
| 
015 NY Is circuit breaker CBl tripped on either of the +5 V power supplies? 
| | 
016 | 1 Reset CBl circuit breaker. 
| | 
017 2 Replace appropriate +5 V power supply (procedure 16). 
018 N Y Is fuse Fl blown on -5 V power supply? 
| | 
019 | 1 Replace fuse. 
| | 
| | 
2 2 
A B 
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AB SAM 2-2. 
1 1 
| 

020 2 Replace -5 V power supply (procedure 16). 

021 N Y Does percentage meter pointer remain at left side of scale when measuring either 
| | +5 V or -5 VW? 
| | 

022 | a Perform 400-Hz power fault isolation (procedure 6). 
| 

.023 N Y Is TEST EQUIPMENT circuit breaker (CB2) tripped on power distribution panel? 

| | 

024 | i Unplug any power cords plugged into convenience outlet and reset circuit breaker 
| CB2. (External equipment may be drawing more than 7 A.) 
| 
i For other power problems, refer to the power distribution diagram in section 5, and 


troubleshoot accordingly. 
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SAM 3-1 


SAM 3 - INTERNAL DIAGNOSTIC AND TRACE TABLE ERRORS 


This SAM is for isolating errors detected by the internal diagnostics and the CYBER channel 
microcode trace tables of the coupler. The internal diagnostics can be run either off-~Line 
or on-line. Refer to section 6 for descriptions of the various internal diagnostic tests. 
Also refer to appendix A for information on the CYBER channel trace tables, to section 2 for 
a description of the diagnostic LEDS contained on the PC boards, and to procedure 24 in 
section 6B for logic card replacement information. 


NOTE 


To run the internal coupler diagnostics 
off-line, perform the following steps: (If 
CYBER channel I/0 cables are not connected, 
the 10-MHz clock is not present; therefore, 
remove PC board at location 01 in order to 
run the diagnostics. Note that the CYBER 
channel logic is not tested with the PC 
board removed. ) 


1. Place A, ON-LINE, B selector switch on 
coupler maintenance panel to ON-LINE 
position. , 


2- Press pushbutton master clear switch on 
PC board at location AO5 or BOS of 
coupler to be tested. (Or apply power 
to coupler per procedure 1.) 


3. Observe DATA/CODE display on maintenance 
panel for a detected error code or a 
successful completion code of 8800j¢. 
(8800;4 indicates successful completion 
only if no LEDs remain lit on PC boards.) 


The SAM format for the error code information is as follows: 
Error code 80411¢6/10lg (General Status 5101g) 


Displayed on Displayed on CRT General status returned to PP 


coupler maint- during on-line during on-line operation 
enance panel operation 
001 N Y Error code 1000;4 displayed? (Processor is stopped.) 
| | 
002 | 1 Verify that the A, ON-LINE, B selector switch on coupler maintenance panel is in 
| | the ON-LINE position. 
2 2 
A B 
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003 


004 


005 


006 


007 


008 
009 
010 
011 
012 
013 
014 
O15 
016 


017 


018 
019 
020 
021 


022 


Lh 2 2 
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SAM 3-2 


Replace PC boards in the following order: Chassis locations 08 and 09. 


Error code of 110l)¢ through 1106)¢ displayed? (Derived from the CYBER channel 
trace tables; see appendix A.) 


Replace PC boards in the following order: Chassis locations 04, 02, 05, and Ol. 
(PC board at location 01 may require tuning; refer to Clock Tuning Procedure in 
section 3.) 


Error code of 1301l\,4 through 1348), displayed? (Derived from the CYBER channel 
trace tables; see appendix A.) 


Replace PC boards in the following order: Chassis locations 04, 02, 05, and Ol. 
(PC board at location 01 may require tuning; refer to section 3.) 


Error code 8000;4 displayed? 

Replace PC boards in the following order: Chassis locations 08 and 09. 
Error code 800116 displayed? 

Replace PC board at chassis location 10. 

Error code 8002136 displayed? 

Replace PC board at chassis location 13. 

Error code 8003), displayed? 

Replace PC board at chassis locations 10 and 13. 

Error code 8004), displayed? 


Replace PC boards in the following order: Chassis locations 01, 02, 04, 05, 08, 
and 09. (PC board at location 01 may require tuning; refer to section 3.) 


Error code 8005;¢4 displayed? 

Replace PC board at chassis location 10. 

Replace each of the remaining PC boards one at a time. 
Error code 8006164 displayed? 


Replace PC board at chassis location 02. 
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023 
024 
025 
026 


027 


028 
029 
030 
031 
032 
033 
034 
035 
036 
037 
038 


039 


040 


041 


042 


043 


044 
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Replace each of the remaining PC boards one at a time. 


Error code 


Replace PC 


800716 displayed? 


boards in the following order: 


Error code 8040)¢/100g displayed? (General status 5100,.) 


SAM 3-3 


Chassis locations 02, 04, and 10. 


Set equipment type in switches SW1-2, SW1-3, and SW1-4 on PC board at chassis 


location 05. 


Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 


Replace PC 


805116/121g displayed? (General status 
boards at chassis locations 17 and 19. 
805216/122g displayed? (General status 
boards at chassis locations 18 and 19. 
8053}¢6/123g displayed? (General status 
board at chassis location 10. 
8054)6/124g displayed? (General status 
board at chassis location 19. 
805516/125g displayed? (General status 
board at chassis location 19. 
80561¢/126g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


Error code 


Replace PC 


805716/127g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


Error code 


Replace PC 


8058)6/ 130g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


Error code 


805916/131g displayed? (General status 


5121g.) 


5122p «) 


5123+) 


51248.) 


5125g.) 


51268.) 


(These switches specify equipment type connected to coupler.) 


19. (Drivers to external device 


5127g.) 


19. (Drivers to external device 


51308.) 


19. (Drivers to external device 


5131g.) 
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SAM 3-4 


Check seating/condition of Bus Out and Tag Out cables. 


Error code 805A)6/132g displayed? (General status 


Replace PC boards at chassis locations 14, 19, and 


Error code 805B)¢/133g displayed? (General status 
Replace PC board at chassis location 19, check Bus 
cables, and check external device. 
Error code 805C;¢6/134g displayed? (General status 
Replace PC board at chassis location 16, check Bus 
cables, and check external device. 
Error code 805D,¢/135g displayed? (General status 
Replace PC board at chassis location 02, check Bus 
cables, and check external device. 
Error code 805E;6/136g displayed? (General status 
Replace PC boards at chassis locations 18, 16, and 
cables; and check external device. 


Error code 805F,6/137g displayed? (General status 


This error code is not used. 


Error code 8061)6/14lg displayed? (General status 


Replace PC boards at chassis locations 17 and 19. 


Error code 8062)6/142g displayed? (General status 


Replace PC boards at chassis locations 18 and 19. 


Error code 8063)6/143g displayed? (General status 


Replace PC board at chassis location 10. 


Error code 80641¢6/144g displayed? (General status 


Replace PC board at chassis locations 19. 


Error code 8065;6/145g displayed? (General status 


Replace PC board at chassis locations 19. 


60459180 AL 


16. 
5133g.) 


Out/Tag Out 


Out/Tag Out 


51358.) 


Out/Tag Out 


51368.) 


17; check Bus Out/Tag Out 


51378.) 


5142g.) 


51448.) 


51458.) 
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080 NY 
| | 
081 | 1 
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084 NY 
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085 | 1 
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086 NY 
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087 | 1 
088 NY 
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Error code 8066)¢/146g displayed? (General status 


Replace PC boards at chassis locations 17.418; and 
have a grounded signal.) 


Error code 806716/147g displayed? (General status 


Replace PC boards at chassis locations 17, 18, and 
have a grounded signal.) 


Error code 8068;6/150g displayed? (General status 


Replace PC boards at chassis locations 17, 18, and 
have a grounded signal.) , 


Error code 8069;¢/15lg displayed? (General status 


SAM 3=5 


51468.) 


19. (Drivers to external device 


5147g.) 


19. (Drivers to external. device 


5150g-) 


19. (Drivers to external device 


5151g.) 


Check seating/condition of Bus Out and Tag Out cables. 


Error code 806A4;,4/152g displayed? (General status 
Replace PC boards at chassis locations 14, 19, and 
Error code 806B)¢/153g displayed? (General status 


Replace PC board at chassis location 19, check Bus 
check external device. 


Error code 806C;,¢/154g displayed? (General status 


Replace PC board at chassis location 16, check Bus 
check external device. 


Error code 806D,¢/155g displayed? (General status 


Replace PC board at chassis location 02, check Bus 
check external device. 


Error code 806E}¢/156g displayed? (General status 


Replace PC boards at chassis locations 18, 16, and 
cables; and check external device. 


Error code 806F)¢/157g displayed? (General status 


This error code is not used. 


5152g.) 
16. 


5153g«) 


Out/Tag Out cables, and 


51548.) 


Out/Tag Out cables, and 


51558.) 


Out/Tag Out cables, and 


5156g.) 


17; check Bus Out/Tag Out 


51578 -) 


Error code 8070), displayed? (General status 5160g.) 


Replace PC board at chassis locations 14 and 15. 
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60459180 


Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 


Error code 


Replace PC 


807116/161g displayed? (General status 
boards at chassis locations 17 and 19. 
807216/162g displayed? (General status 
boards at chassis locations 18 and 19. 
807316/163g displayed? (General status 
board at chassis location 10.- 
8074)6/164g displayed? (General status 
board at chassis location 19. 
807536/165g displayed? (General status 
board at chassis location 19. 

807616/ 166g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


Error code 


Replace PC 


807716/167g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


Error code 


Replace PC 


8078)6/170g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


Error code 


807916/171g displayed? (General status 


5161g.) 


5162, .) 


5163g-) 


51643.) 


51658.) 


51668.) 


SAM 3-6 


19. (Drivers to external device 


51678.) 


19. (Drivers to external device 


5170g-) 


19. (Drivers to external device 


5171g-) 


Check seating/condition of Bus Out and Tag Out cables. 


Error code 
Replace PC 
Error code 


Replace PC 


807A}6/172g displayed? (General status 
boards at chassis locations 14, 19, and 


807B,¢/173g displayed? (General status 


‘board at chassis location 19, check Bus 


check external device. 


Error code 


AL 


807C)6/174g displayed? (General status 


16. 


5173g.) 


Out/Tag Out cables, and 


51748.) 
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Replace PC 


board at chassis location 16, check Bus 


external device. 


Error code 


Replace PC 


807D)6/175g displayed? (General status 


board at chassis location 02, check Bus 


external device. 


Error code 


Replace PC 


807E)¢4/176g displayed? (General status 


boards at chassis locations 18, 16, and 


cables; and check external device. 


Error code 
This error 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 


Replace PC 


807F 16/1778 displayed? (General status 
code is not used. 
808016/200g displayed? (General status 
boards at chassis locations 14, 16, and 
8081};¢/201g displayed? (General status 
boards at chassis locations 17 and 19. 
80821¢/202g displayed? (General status 
boards at chassis locations 18 and 19. 
808316/ 203g displayed? (General status 
board at chassis location 10. 
808416/204g displayed? (General status 


board at chassis location 19. 


8085}6/205g displayed? (General status 
board at chassis location 19. 
8086}¢/ 206g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


Error code 


Replace PC 


80871¢/207g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


SAM 3-7 


Out/Tag Out cables, and check 


5175g.) 


Out/Tag Out cables, and check 


5176g-) 


17; check Bus Out/Tag Out 


517786) 
5200) 
17. 

5203+) 


52063.) 


19. (Drivers to external device 


52078 +) 


19. (Drivers to external device 
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60459180 


Error code 8088)6/210g displayed? 


Replace PC boards at chassis locations 17, 18, and 19. 


have a grounded signal.) 


(General status 


SAM 3-8 


52108.) 


(Drivers to external device 


Error code 8089)¢/21lg displayed? (General status 521lg.) 


Check seating/condition of Bus Out and Tag Out cables. 


Error code 808Aj¢6/212g displayed? 


(General status 


Replace PC boards at chassis locations 14, 19, and 


Error code 808B)¢/213g displayed? 


(General status 


Replace PC board at chassis location 19, check Bus 


external device. 


Error code 808C;6/214g displayed? 


(General status 


Replace PC board at chassis location 16, check Bus 


external device. 


Error code 808D)6/215g displayed? 


(General status 


Replace PC board at chassis location 02, check Bus 


external device. 


Error code 808E)6/216g displayed? 


(General status 


Replace PC boards at chassis locations 18, 16, and 


cables; and check external device. 


Error code 808F,¢/217g displayed? 


This error code is not used. 
Error code 
Replace PC 
Error code 8091j¢/221g displayed? 
Replace PC 
Error code 809216/222g displayed? 
Replace PC 


Error code 8093)¢/223g displayed? 


AL 


8090;¢/220g displayed? 


(General status 


(General status 


boards at chassis locations 19 and 17. 


(General status 


boards at chassis locations 13, 17, and 


(General status 


boards at chassis locations 18 and 19. 


(General status 


52123.) 
16. 
52139.) 


Out/Tag Out cables, and check 


Out/Tag Out cables, and check 


52158.) 


Out/Tag Out cables, and check 


17; check Bus Out/Tag Out 
19. 


52228.) 


52238.) 


6A-11 


AB SAM 3-9 
8 8 
| 
159 | + Replace PC board at chassis location 10. 
160 N ; Error code 80943¢/224g displayed? (General status 5224,.) 
| 
161 | 1 Replace PC board at chassis location 19. 
| | 
162 N | Error code 8095)6/225g displayed? (General status 5225.) 
163 et Replace PC board at chassis location 19. 
| 
164 ‘ | Error code 809616/ 226g displayed? (General status 5226g.) 
165 | 1 Replace PC boards at chassis locations 17, 18, and 19. (Drivers to external device 
| have a grounded signal.) 
| | 
166 | | Error code 8097}¢/227g displayed? (General status 52278) 
167 | i Replace PC boards at chassis locations 17, 18, and 19. (Drivers to external device 
| have a grounded signal.) 
| 
168 N ; Error code 8098)¢6/230g displayed? (General status 5230g,.) 
169 1 Replace PC boards at chassis locations 17, 18, and 19. (Drivers to external device 
have a grounded signal.) 
| 
170 N | Error code 80991¢/23lg displayed? (General status 523lg.) 
| 
171 | 1 Check seating/condition of Bus Out and Tag Out cables. 
| 
172 NY Error code 809A)¢6/232g displayed? (General status 5232,.) 
| | | 
173 | 1 Replace PC boards at chassis locations 14, 19, and 16. 
| 
174 NY Error code 809B)¢/233g displayed? (General status 5233,.) 
| | 
175 | 1 Replace PC board at chassis location 19, check Bus Out/Tag Out cables, and check 
| external device. 
| 
176 NY Error code 809C;¢/234g displayed? (General status 5234,.) 
| | 
177 i Replace PC board at chassis location 16, check Bus Out/Tag Out cables, and check 
external device. 
| 
178 N Y Error code 809D\¢/235g displayed? (General status 5235g.) 
| | 
179 | 1 Replace PC board at chassis location 02, check Bus Out/Tag Out cables, and check 
| external device. 
| 
| 
1 
0 
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Error code 


Replace PC 


809E,6/ 236g displayed? (General status 


boards at chassis locations 18, 16, and 


cables; and check external device. 


Error code 
This error 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 


Error code 


60459180 AL 


809F}¢6/237g displayed? (General status 
code is not used. 
80A016/240g displayed? (General status 
boards at chassis locations 14 and 1/7. 
80A8 16/250g displayed? (General status 
boards at chassis locations 14 and 17. 
80A916/25lg displayed? (General status 
board at chassis location 14. 
80AA}6/252g displayed? (General status 
boards at chassis locations 19 and 17. 
80AB)¢/253g displayed? (General status 
boards at chassis locations 14 and 17. 
80AC} 64/2548 displayed? (General status 
board at chassis location 16. 
80AD}6/255g displayed? (General status 
boards at chassis locations 19 and 16. 
80Blj¢/26lg displayed? (General status 
boards at chassis locations 17 and 19. 
80B216/262g displayed? (General status 
boards at chassis locations 18 and 19. 
80B31¢/263g displayed? (General status 
board at chassis location 10. 


80B41¢/264g displayed? (General status 


SAM 3-10 


52368.) 


17; check Bus Out/Tag Out 


52373) 


52408.) 


5250g-) 


5251g-) 


52528 «) 


52538 +) 


52548 -) 


5255g-) 


52618) 
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Replace PC board at chassis location 19. 
Error code 80B5)¢/265g displayed? (General status 
Replace PC board at chassis location 19. 
Error code 80B6)¢/266g displayed? (General status 


Replace PC boards at chassis locations 17, 18, and 
have a grounded signal.) 


Error code 80B7 16/267, displayed? (General status 


Replace PC boards at chassis locations 17, 18, and 
have a grounded signal.) 


Error code 808B8)¢/270g displayed? (General status 


Replace PC boards at chassis locations 17, 18, and 
have a grounded signal.) 


Error code 80B9j,¢/271g displayed? (General status 


SAM 3-11 


52653) 


5266+) 


19. (Drivers to external device 


52678.) 


19. (Drivers to external device 


19. (Drivers to external device 


527 1g) 


Check seating/condition of Bus Out and Tag Out cables. 


Error code 80BA)¢/272g displayed? (General status 
Replace PC boards at chassis locations 14, 19, and 
Error code 80BB)¢/273g displayed? (General status 


Replace PC board at chassis location 19, check Bus 
external device. 


Error code 80BC;¢/274g displayed? (General status 


Replace PC board at chassis location 16, check Bus 
external device. 


Error code 80BD)6/275g displayed? (General status 


Replace PC board at chassis location 02, check Bus 
external device. 


Error code 80BE)¢/276g displayed? (General status 


Replace PC boards at chassis locations 18, 16, and 
cables; and check external device. 


527 2g.) 
16. 


527 3g +) 


Out/Tag Out cables, and check 


52748.) 


Out/Tag Out cables, and check 


Out/Tag Out cables, and check 


527 6g +) 


17; check Bus Out/Tag Out 
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Error code 
This error 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 
Replace PC 
Error code 


Replace PC 


80BF)¢6/277g displayed? (General status 
code is not used. 
80C016/300g displayed? (General status 
board at chassis location 16. 
80C1l}16/301g displayed? (General status 
boards at chassis locations 17 and 19. 
80C236/302g displayed? (General status 
boards at chassis locations 18 and 19. 
80C316/303g displayed? (General status 
board at chassis location 10. 

80C4 )6/304g displayed? (General status 
board at chassis location 19. 
80C51¢/305g displayed? (General status 
board at chassis location 19. 
80C6)6/306g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


Error code 


Replace PC 


80C7 16/307g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


Error code 


Replace PC 


80C81¢6/310g displayed? (General status 


boards at chassis locations 17, 18, and 


have a grounded signal.) 


Error code 


80C91¢/31lg displayed? (General status 


SAM 3-12 


53048 «) 


5305g-) 


53063) 


19. (Drivers to external device 


19. (Drivers to external device 


5310g-) 


19. (Drivers to external device 


Check seating/condition of Bus Out and Tag Out cables. 


Replace PC 


Error code 


60459180 AL 


boards at chassis locations 18 and 19. 


80CA)¢/312g displayed? (General status 
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SAM 3-13 


Replace PC boards at chassis locations 14, 19, and 16. 


Error code 80CB)¢6/313g displayed? (General status 5313,.) 


Replace PC board at chassis location 19, check Bus Out/Tag Out cables, and check 


external device. 


Error code 80CC;¢/314g displayed? (General status 5314.) 


Replace PC board at chassis location 16, check Bus Out/Tag Out cables, and check 


external device. 


Error code 80CD)¢4/315g displayed? (General status 5315g,.) 


external device. 


Error code 80CE;¢/3l6g displayed? (General status 53168.) 


. Replace PC board at chassis location 02, check Bus Out/Tag Out cables, and check 


Replace PC boards at chassis locations 18, 16, and 17; check Bus Out/Tag Out 


cables; and check external device. 

Error code 80CF)¢/317g displayed? (General status 5317,.) 
This error code is not used. 

Error code 80D81¢/ 330g displayed? (General status 5330g.) 
Replace PC boards at chassis locations 19 and 16. 

Code 8101)6/401g displayed? (General status 5401g.) 


Retry autoloading. If error persists, try different source data. 
boards at chassis locations 01, 02, and 05. Check PP I/O channel 


Code 810216/402g displayed? (General status 5402g.) 


Retry autoloading. If error persists, try different source data. 
boards at chassis locations 01, 02, and 05. Check PP I/* channel 


Code 8103)6/403g displayed? (General status 5403g.) 


Retry autoloading. If error persists, try different source data. 
boards at chassis locations 01, 02, and 05. Check PP I/O channel 


Code 8140)6/404g displayed? (General status 5404,.) 


Replace PC 
cables. 


Replace PC 
cables. 


Replace PC 
cables. 
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Replace PC board at chassis location 10. 

Code 814116/501g displayed? (General status 5501g.) 

Retry autoloading. If error persists, try different source data 
device. Replace PC boards at chassis locations 17, 18, and 19. 
device cables. Check external device. 

Code 81421¢6/502g displayed? (General status 5502,.) 

Retry autoloading. If error persists, try different source data 


device. Replace PC boards at chassis locations 17, 18, and 19. 
device cables. Check external device. 


Code 8143)6/503g displayed? (General status 5503,.) 
Retry autoloading. If error persists, try different source data 


device. Replace PC boards at chassis locations 17, 18, and 19. 
device cables. Check external device. 


Code 814416/504g displayed? (General status 5504.) 

Retry autoloading. If error persists, try different source data 
device. Replace PC boards at chassis locations 17, 18, and 19. 
device cables. Check external device. 

Code 814546/505g displayed? (General status 5505g.) 

Retry autoloading. If error persists, try different source data 


device. Replace PC boards at chassis locations 17, 18, and 19. 
device cables. Check external device. 


Code 8147}6/507g displayed? (General status 5507.) 


SAM 3-14 


and/or load 
Check FIPS 1/0 


and/or load 
Check FIPS I/0 


and/or load 
Check FIPS I/0 


and/or load 
Check FIPS I/O 


and/or load 
Check FIPS I/0 


Replace PC boards at chassis locations 17, 18, and 19. Check FIPS I/0 device 


cables. Check external device. 


Code 8148}6/510g displayed? (General status 5510.) 


Replace PC boards at chassis locations 17, 18, and 19. Check FIPS I/0 device 


cables. Check external device. 
Code 820X)6/60Xg displayed? (General status 560Xg.) 
Retry autoloading. If error persists, try different source data 


device. Replace PC boards at chassis locations 17, 18 and 19. 
device cables. Check external device. 
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and/or load 


Check FIPS 1/0 
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; Code 880016/000g displayed? (General status 00003.) 

1 This code indicates normal completion of the internal diagnostics when no LED 
indicators on the PC boards are lit. Note that various malfunctions can prevent 
the display of error codes such that an 8800}6¢ may be displayed even though 

an error exists. Therefore, examine LEDs on PC boards for possible errors 

and troubleshoot as follows: 

Board 05 LED 1 (upper) remains lit - Replace board at locations 01 and 05. 
LED 2 remains lit - Replace board at locations 02, 04, 08, and 09. 
LED 3 remains lit - Replace board at locations 02, 04, and 05. 

LED 4 remains lit - Replace board at locations 01 and 05. 
5 
6 


LED remains lit Replace board at locations 08 and 09. 
LED remains lit - Replace board at locations 02, 04, and 05. 


Board 13 LED remains lit - Replace board at locations 08, 09, and 13. 


Board 17 or 18 LED 1 (upper) remains lit - Replace board at locations 14, 15, 
: 16, 17, 18, and 19. 


LED 2 (lower) remains lit - Replace board at locations 17 and 18. 
Board A21 LED 1 (upper) remains lit - Replace board at location 21. 

LED 2 (middle) remains lit - Indicates that the FV720 was the last 
coupler to write to the maintenance 
panel. 

LED 3 (lower) remains lit ~ Indicates that the FR205 was the last 

coupler to write to the maintenance 


panel. 


Note - If all LEDs are unlit on board A21, replace boards at locations 
A21, 14, and 15. 


Code 8810);¢/000g displayed? (General status 0000g.) 


This code indicates that an autoload from the PP has started. 


Jrem— eg 


Code 8820)6/000g displayed? (General status 0000g.) 


In— 


This code indicates that an autoload from an attached disk device has started. 


Code 88401¢/000g displayed? (General status 0000.) 


Jo—r 


This code indicates that the ROM resident portion of the autoload routine has 
successfully completed. 


Y¥ Code 8888)¢/000g displayed? (General status 00003.) 

il This code indicates that the autoload routine has successfully completed. 

For any other error code being displayed, examine LEDs on PC board for possible 
errors. Refer to information following SAM step 285 for LED troubleshooting 
information. If unable to isolate problem, call Technical Support for assistance. 


RKRKKKE 
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SAM 4-1 


SAM 4 -— CLM LOADER/MONITOR ERRORS 


This SAM is for isolating errors reported by the CLM loader and monitor program of the PP 
down-line diagnostics. Refer to section 6 for CLM loader/monitor description and refer to 
procedure 24 for logic card replacement information. 


016 
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PNM Ze 82 ae 22 2 
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Is there a CLMOO - PARAMETER ERROR message? 
Verify parameters entered for test being run. 
Is there a CLMO1 - PAUSE IN-LINE FAILED message? 


Replace PC board at location 01. (PC board at location 01 might require tuning; 
refer to Clock Tuning Procedure in section 3 for procedure.) 


Is there a PROCESSOR ERROR ON MASTER CLEAR message? (Note that CE may continue 
test execution with this error for additional isolation if desired. However, some 
tests may not execute correctly.) 

Replace RAM PC board at chassis location 10 of coupler. 

Execute internal diagnostics per SAM 3 if problem persists. 


Is there a TITMM STOPPED ON ERROR message? (TITMM is the name of test/module 
that stopped.) 


Replace PC boards in the following order: Chassis locations 10, 01, and 05. 
(PC board at location 01 might require tuning; refer to section 3 for procedure. ) 


Is there an E0002 - CHANNEL PARITY ERROR message? 


Replace PC board at location 01. (PC board at location 01 might require tuning; 
refer to Clock Tuning Procedure in section 3 for procedure. ) 


Check CYBER channel I/0 cables. 

Is there an E0003 -— TEST LOADED INCORRECTLY message? 

Replace PC boards in the following order: Chassis locations 10, O01, 08, and 09. 
(PC board at location 01 might require tuning; refer to Clock Tuning Procedure in 
section 3 for procedure.) 

Is there an E0004 - TEST NOT IN SYSTEM FILE message? 

Attach test to be run by entering K.SCRATCH=XXX. (XXX = CCM, NDM, or NDP.) 


Is there a CLEAR RM TO TERMINATE TEST message? 
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AB SAM 4-2 
11 
| | 
| | 
018 | 1 Indicates that the repeat module switch must be turned off before the test is 
| terminated. If left on, the loader/monitor module keeps repeating. 
| 
019 NY Is there a CLMO1 - CH. ACTIVE AND EMPTY ON INPUT message? 
| | 
020 | 1 Replace PC boards at locations 01 and 05. (PC board at location 01 might require 
| tuning; refer to Clock Tuning Procedure section 3 for procedure.) 
| 
021 NY Is there a CLMO1 - NO INACTIVE ON EQUIP FUNC message? 
| | 
022 {| 1 Check CYBER I/O channel assignment being used. 
| | 
| 2 Verify that no indicators remain lit on PC boards at chassis locations 05, 13, 
| | and 18. (A lit indicator indicates that the internal diagnostics have detected an 
| | error. Go to SAM 3 to isolate the error.) 
| | 
| 3 Replace PC board at chassis location 01. (PC board at location 01 might require 
| tuning; refer to Clock Tuning Procedure in section 3 for procedure.) 
023 NY Is there a CLMO2 ~ HALT - STOPPED ON ERROR message? 
| | 
024 | 1 Replace PC board at chassis location 10. 
| 
025 1 For any other CLM errors/problems, try running the internal diagnostics per SAM 3 


for additional isolation. If problem persists, contact Technical Support for 
assistance. 
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SAM 5 ~ CCM DOWN-LINE DIAGNOSTIC ERRORS 


This SAM is for isolating errors detected by the CCM memory test of the PP down-line 
diagnostics. Refer to section 6 for CCM test description and refer to procedure 24 for logic 
card replacement information. 


001 NY Is there a CCMOO - SUSPECTED PARAMETER ERROR message? 
| | | 
002 | 1 Verify parameter entry in Pl. (Pl must be either 0 or 1 to specify 16K RAM.) 
| 
003 NY Is there a CCMO1 - CONTROLWARE NOT RUNNING message? 
| | 
004 | 1 Replace PC board at location 01. (PC board at location 01 might require tuning; 
| refer to Clock Tuning Procedure in section 3 for procedure.) 
| | 
005 NY Is there a CCMOl - ----- COMPARE -~--- message? 
| | 
006 | 1 Replace PC board at location 01. (PC board at location 01 might require tuning; 
| refer to Clock Tuning Procedure in.section 3 for procedure.) 
| 
007 NY Is there a CCMOx - ABORTED ON FUNCTION message? (Note that first function executed 
| | is an 0740 that tries to master clear the coupler.) 
| | 
008 | 1 Check that CYBER channel I/O cables are present and properly seated. 
| | 
009 | 2 Replace PC boards in the following order: Chassis locations 01, 02, 04, and 13. 
| (PC board at location 01 might require tuning; refer to Clock Tuning Procedure 
| in section 3 for procedure.) 
| 
010 N Y Is there a CCMOl1 - ABORTED ON DISCONNECT COMMAND: message? 
{| 
O11 | 1 Replace PC board at location 05. 
| 
012 NY Is.there a CCMO05 - ABORTED ON EMPTY PARITY ERROR message? 
| | 
013. | 1 Replace PC board at location 02. 
| 
014 NY Is there a CCMOx - ABORTED ON MEM PAR ERROR message? 
| | 
015 | 1 Replace PC board at location 10. 
| | 
016 | 2 Check for low +5 V. 
| | 
017 NY Is there a CCMOx - ABORTED ON COMPARE COMMAND message? 
| | 
018 | 1 Replace PC boards in the following order: Chassis locations 10 and 01. (PC board 
| at location 01 might require tuning; refer to Clock Tuning Procedure in section 3 
| for procedure. ) 
| 
2 
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A SAM 5-2 
1 
| 
019 NY Is there a CCMOO — RM SELECTED, PPU STATUS = PAUSE message? 
| | 3 
020 | 1 Change parameter entry to turn off repeat module selection. 
| 
021 NY Is there a CCMOx - MODULE WILL NOT RUN WITH AL LESS THAM 10B message? 
| | 
022 | 1 Set access level parameter to less than 10 binary. 
| | 
023 1 For any other CCM test errors/problems, try replacing PC boards at locations 10, 


08, and 09. If problem persists, try to isolate cause by running internal 
diagnostics per SAM 3, then contact Technical Support for assistance as needed. 
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SAM 6 — NDM DOWN-LINE DIAGNOSTIC ERRORS 


This SAM is for isolating errors detected by the NDM memory test of the PP down-line 
diagnostics. Refer to section 6 for NDM test description and refer to procedure 24 for 
logic card replacement information. 


001 N Y Is there an NDM — PARAMETER ERROR DETECTED message? 
002 | 1 Verify parameter entries and rerun test. 
| 
003 1 For any other type of error message reported by NDM, try replacing PC boards at 


locations 10, 08, and 09. If problem persists, try to isolate cause by running 
internal diagnostics per SAM 3, then contact Technical Support for assistance as 
needed. 
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SAM 7 - NDP DOWN-LINE DIAGNOSTIC ERRORS 


This SAM is for isolating errors detected by the NDP processor test of the PP down-line 
diagnostics. Refer to section 6 for NDP test description and refer to procedure 24 for logic 
card replacement information. 


001 N Y Is there an NDP — PARAMETER ERROR DETECTED message? 
| | 
002 | 1 Verify parameter entries and rerun test. 
| 
003 1 For any other type of error message reported by NDP, try replacing PC boards at 


locations 08 and 09. If problem persists, try to isolate cause by running 
internal diagnostics per SAM 3, then contact Technical Support for assistance as 


needed. 
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REMOVE/REPLACE/ADJUSTMENT PROCEDURES 


SECTION 6B 


PROCEDURE 1. POWER APPLICATION/REMOVAL 


Refer to figure 6B-1 for the location of switches and indicators used in this procedure. 


To apply power to the coupler: 


1. Open front cabinet door and turn 50/60-HZ POWER DISCONNECT switch ON. 


2. Turn 400-HZ POWER DISCONNECT circuit breaker/switch ON. POWER ON indicator lights. 


If indicator fails to light, verify that site power is available and/or replace lamp 
(procedure 7). 


NOTE 
When 400-HZ POWER DISCONNECT circuit breaker 
is left ON while 50/60-HZ POWER DISCONNECT 
switch is OFF, a thermal switch drops 400-Hz 
input to power supplies after approximately 


90 seconds. AIRFLOW SENSOR RELAY INDICATOR 
lights to indicate this condition. 


To remove power from the coupler: 


1. Turn 400-HZ POWER DISCONNECT circuit breaker/switch OFF. 


2- Turn 50/60-HZ POWER DISCONNECT switch OFF. 


To apply power to the attached subsystem devices: 


1. Open front cabinet door and turn POWER ON UNIT A and/or UNIT B switches to ON 
position as applicable. 


To remove power from the attached subsystem devices: 


1. Turn POWER ON UNIT A and/or UNIT B switches to OFF position as applicable. 
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Figure 6B-1. Location of Input Power Switches 


PROCEDURE 2. VOLTAGE PERCENTAGE METER CALIBRATION 


Perform the following steps to calibrate the voltage percentage meter of the coupler. Refer 
to figure 6B-2 for location of controls. 


1. Apply power to coupler (procedure 1). 


2. Connect digital de voltmeter between +5 V bus bar and ground. 
located at left side of cabinet as viewed from rear. 
be seen from front of coupler. 


+5 V bus bar is 
Position voltmeter so it can 


3. Turn +5 V ADJUST control until digital voltmeter shows +5.00 V + 0.05 V. 
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Figure 6B-2. Location of Voltage Adjustment Controls 


4. Turn METER SELECTOR switch to +5 position. If meter shows 0 +1 percent, meter is 
calibrated correctly for +5 V. 


5- Connect digital de voltmeter between -5 V terminal (El) at front of -5 V supply and 
ground. 


6. Adjust -5 V DC ADJ control until digital voltmeter shows -5.00 V +0.05 V. 
7. Turn METER SELECTOR switch to -5 position. If meter shows 0 +1 percent, meter is 


calibrated correctly for +5 V. If either the +5 V or -5 V calibration is incorrect, 
go to step 8. 
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8. Refer to figure 6B-3 for assembly details and remove four screws mounting meter 
assembly to +5 V master power supply. 


VARIABLE 
RESISTOR R4 (+5 V) 


VARIABLE 
RESISTOR RS (-5 V} 


METER 
MULTIPLIER 
ASSEMBLY 


0035! 


Figure 6B-3. Meter Assembly Details 


9. Turn METER SELECTOR switch to +5 position. Adjust variable resistor R4 until meter 
shows 0 percent. 


10. Turn METER SELECTOR switch to —-5. Adjust variable resistor R4 until meter shows 0 
percent. 


11. If both +5 V and -5 V adjustments produce 0 percent meter readings, reinstall meter 


assembly in +5 V master power supply. Otherwise, replace meter assembly (procedure 
8). 
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PROCEDURE 3. AIRFLOW SENSOR TEST 
Refer to figure 6B-1 for input power control switch and indicator locations and perform the 
following steps to test the operation of the airflow sensor. 

1. Turn coupler power off (procedure 1). 


2. Turn 400-HZ POWER DISCONNECT circuit breaker/switch ON. POWER ON indicator lights. 


NOTE 
Leave 50/60-HZ POWER DISCONNECT switch in 


OFF position so that blower is not running 
during this test. 


3. Wait approximately 90 seconds and check for the following: 

e If POWER ON indicator goes out and AIRFLOW SENSOR RELAY INDICATOR lights, test 
is successful. Turn 400-HZ POWER DISCONNECT circuit breaker/switch OFF and turn 
50/60-HZ POWER DISCONNECT switch ON. -Allow time for unit to cool and then turn 
400-HZ POWER DISCONNECT circuit breaker/switch back ON. 


e I£ POWER ON indicator goes out but AIRFLOW SENSOR RELAY INDICATOR does not. 
light, replace AIRFLOW SENSOR RELAY INDICATOR (procedure 9). 


@ I£ POWER ON indicator does not go out, turn 400-HZ POWER DISCONNECT circuit 
breaker OFF and replace airflow sensor (procedure 10). 


PROCEDURE 4. AIR FILTER CLEANING 


To clean the cabinet input air filter, refer to figure 6B-4 and perform the following steps: 


1. Turn coupler power off (procedure 1). 

2. Open rear cabinet door and slide air filter out from its position at base of shroud. 

3. Use vacuum cleaner to remove dirt and lint from filter, working from dirty side of 
filter. If filter still appears dirty after vacuuming, rinse filter in water, shake 
it, and allow it to dry. 


4. Insert air filter in cabinet and close rear cabinet door, 
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Figure 6B-4. Air Filter Location 


PROCEDURE 5- 50/60-Hz POWER FAULT ISOLATION 


Perform the following steps to isolate 50/60-Hz power faults. 


WARNING 


Voltage tests in this procedure involve 
dangerous voltages. Do not touch exposed 
voltmeter leads, connector pins, or 
terminals. 


1. Refer to figure 6B-5. With coupler power on (procedure 1), use ac voltmeter to test 
for 120 V between pins 1 and 2 of connector J9 at front of power distribution 
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box and then remove power from coupler (procedure 1). If 120 V is absent, go to 
step 3. Otherwise, refer to figure 6B-6 and remove front cover of blower assembly. 


TEST EQUIPMENT 


120 V 50/60 Hz 7A MAX POWER 
TERM DISTRIBUTION 
POWER BOX 


° BLOWER 
2 59 


O @O® |» 


CONNECTOR 


© @® | HH cosas 


Figure 6B-5. Connector J9 Pin Detail 


2. Use ohmmeter to test for continuity between terminals 2 and 3 of BLOWER switch 
(figure 6B-6) while switch is in its rest position. If continuity is present, 
replace blower (procedure 11). Otherwise, replace BLOWER switch (procedure 12). 


3. Refer to figure 6B-7 and remove rear cover from power distribution box. 


4. Turn 50/60-HZ POWER DISCONNECT switch ON and use ac voltmeter to test for 120 V 
between terminals 1 and 2 of electromagnetic interference (EMI) filter. If 120 V is 
present, replace EMI filter (procedure 13). If 120 V is absent and input power is 
60 Hz, replace 50/60-HZ POWER DISCONNECT switch (procedure 14). Otherwise, go to 
step 5. 


5- Use ac voltmeter to test for 220 - 250 V between transformer COM terminal and 
appropriate input voltage terminal on transformer. If 220 - 250 V is present, 
replace transformer (procedure 15). Otherwise, replace 50/60-HZ POWER DISCONNECT 
switch (procedure 14). 
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Figure 6B-6. Blower Assembly Components 
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Power Distribution Box 50/60-Hz Components 


Figure 6B-/. 
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PROCEDURE 6. 400-HZ POWER FAULT ISOLATION 


Perform the following steps to isolate 400-Hz power faults. 


6B-10 


WARNING 


Voltage tests in this procedure involve 
dangerous voltages. Do not touch exposed 
voltmeter leads, connector pins, or 
terminals. 


Turn coupler power on (procedure 1). 


Refer to figure 6B-2 for location of controls and observe percentage meter while 
turning METER SELECTOR switch from -5 to +5 position. If meter pointer remains at 
left side of percentage scale for both voltages, go to step 6. Otherwise, go to 
step 3. 


Turn METER SELECTOR switch to -5 position. If it is possible to adjust -5 V DC ADJ 
control to make meter show O percent, go to step 4. Otherwise replace -5 V power 
supply (procedure 16). 


Turn METER SELECTOR switch to +5 position. If meter pointer is at or to left of -6 
percent, go to step 5. Otherwise, adjust +5 V ADJUST and -5 V DC ADJ controls until 
meter shows 0 percent for each adjustment. 


NOTE 


At O percent meter reading, total +5 V power 
requirement is within a few percent of 
100-A. Therefore, in some cases, coupler is 
able to run even when master or slave +5 V, 
100 A power supply is out of circuit. 
However, total failure of either +5 V supply 
causes +5 V voltage to drop approximately 7 
percent, resulting in coupler transmitter 
disable. In this case, adjusting +5 V 
ADJUST control to make meter show 0 percent 
may cause circuit breaker to trip on the 
operating +5 V power supply. 


Turn METER SELECTOR switch to +5 and observe meter while momentarily unplugging 
power cable from connector J2 on +5 V master power supply. If meter reading drops 
abruptly, replace +5 V slave power supply (procedure 16). Otherwise, replace +5 V 
master power supply (procedure 16). 


Refer to figure 6B-8 and use ac voltmeter to test for 208 V between following pins 
of any two unused connectors numbered between Jl and J6 on power distribution box. 
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Figure 6B-8. Connector Pin Locations 


First Connector Second Connector 
Phase Pin Pin 
L1/ L2 2 3 
L1/L3 2 4 
L2/ L3 3 4 


If 208 V is present for all phases, request additional help from technical support 
group to isolate problem. Otherwise, remove power from coupler (procedure 1) and go 
to step 7. 


7. Refer to figure 6B-9 and remove rear cover from power distribution box. 


8. Apply power to coupler (procedure 1). If test in step 6 showed 208 V present for 
only one or two phases, use ac voltmeter to test for 208 V between the following 
terminals of 400-Hz power relay: 


Ll and L2 
Ll and L3 
L2 and L3 


If 208 V is present for all phases, replace 400-Hz power relay (procedure 17). 
Otherwise, replace 400-Hz circuit breaker (procedure 18). 


9. Use ac voltmeter to test for 120 V between terminals Cl and C2 of 400-Hz power 
relay. If 120 V is present, replace 400-Hz power relay (procedure 17). Otherwise, 
replace 400-Hz control relay (procedure 19). If this does not remedy problem, 
remove power from coupler (procedure 1), reinstall old 400-Hz control relay, and go 
to step 10. 
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Figure 6B-9. Power Distribution Box 400-Hz Components 


10. Refer to figure 6B-6. Remove front cover from blower assembly, and use ohmmeter to 
check for continuity across both terminals of thermal sensor Sl. If open, replace 
Sl (procedure 10). If continuity exists, go to step ll. 


ll. Refer to figure 6B-9 and remove screws holding relay support. Carefully rotate 
relay support to provide access to diode CRl and capacitor Cl. 


12. Use ohmmeter placed on low resistance range to test resistance across diode CRl. 
Switch ohmmeter leads, and again test resistance across diode. One test should 
indicate high resistance and the other test should indicate low resistance. If both 
tests indicate high resistance or if both tests indicate low resistance, replace 
diode CRl (procedure 20). Otherwise, replace capacitor Cl (procedure 21). 
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PROCEDURE 7. POWER-ON INDICATOR LAMP REPLACEMENT 


Perform the following steps to replace the POWER ON indicator lamp: 


1. Remove power from coupler (procedure 1). 
2. Refer to figure 6B-10. Squeeze top and bottom of POWER ON lens and pull to release. 
3. Remove burned out lamp using long-nose pliers or tweezers. 


4. Insert new lamp and replace lens. 


- 


LAMP HOLDER 


Figure 6B-10. POWER ON Indicator Details 


PROCEDURE 8. PERCENTAGE METER REPLACEMENT 


Refer to figure 6B-11 and perform the following steps to replace the percentage meter 
assembly: 


1. Remove power from coupler (procedure 1). 


2. Disconnect interconnecting cable from Jl METERING connector. 
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3. Remove four screws mounting meter assembly to front panel of +5 V power supply and 
lift meter assembly free of panel. 


4. Connect cable removed in step 2 to Jl METERING connector of new meter assembly. 
5. Apply power to coupler (procedure 1). 
6. Perform meter calibration (procedure 2). 


7. Mount new meter assembly to front panel of +5 V power supply. 
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Figure 6B-11. Meter Assembly Mounting Details 


PROCEDURE 9. AIRFLOW SENSOR RELAY INDICATOR REPLACEMENT 


To replace the airflow sensor relay indicator, refer to figure 6B-12 and perform the 
following steps: 


1. Turn coupler power off (procedure 1). 
2. Remove front cover from blower assembly (6 screws). 
3. Disconnect indicator wires from terminals TBl-3 and TBI-4. 


4. Remove speed nut from sensor indicator, flex blower panel away from metal shield, 
and remove indicator. 


5. Insert new indicator in blower panel and secure indicator with speed nut. 
6. Attach spade lugs to indicator wires and connect lugs to terminals TB1-3 and TB1-4. 
7. Reinstall blower assembly front cover. 


6B-14 60459180 AL 


BLOWER 
SWITCH 


SPEED 
NUT 7 
9 i 


0 | 


" we, 
AIRFLOW ©) 
SENSOR 
RELAY 
INDICATOR 


8 
BLOWER Pe 
ASSEMBLY 


FRONT 
COVER 


Figure 6B-12. Blower Assembly Component Mounting Details 


PROCEDURE 10. AIRFLOW SENSOR REPLACEMENT 


To replace the airflow sensor, refer to figure 6B-12 and perform the following steps: 


1. Turn coupler power off (procedure 1). 

2- Remove front cover from blower assembly (figure 6B-12). 

3. Tag and unsolder or disconnect four wires from airflow sensor. 
4. Remove old sensor and install new sensor. 

5. Solder/connect wires to new sensor according to tags. 


6. Reinstall blower assembly front cover. 
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PROCEDURE 11. BLOWER ASSEMBLY REPLACEMENT 


To replace the blower assembly, perform the following steps: 


le Turn coupler power off (procedure 1). 
2. Refer to figure 6B-12 and remove front cover from blower assembly. 


3. Disconnect wires from terminals TBI-1, TBl1-2, and El. Remove black wire and white 
wire from wire guide. 


4. Refer to figure 6B-13 and remove shroud from blower assembly. 

5~- Remove blower from mounting panel. 

6. Insert wires from new blower through bushing in mounting panel. 

7. Install new blower on mounting panel with hardware removed in step 4. 


8. Pass black wire and white wire through wire guide (figure 6B-12) and connect blower 
wires as follows: 


Wire Connection 
Green El 
White TB1-1 
Black TB1-2 


8. Reinstall blower assembly front cover and shroud (figure 6B-13). 


PROCEDURE 12. BLOWER SWITCH REPLACEMENT 


To replace the blower switch, refer to figure 6B-12 and perform the following steps: 


1. Turn coupler power off (procedure 1). 
2. Remove front cover from blower assembly (figure 6B-12). 
3. Tag and unsolder two wires attached to blower switch. 


4. Loosen switch hex mounting nut from inside blower panel, remove knurled nut, and 
remove switch. 


5- Place new switch in blower panel with flat side of threads facing up. Secure switch 
with knurled nut, lockwasher, and hex nut. 


6. Solder wires to new switch according to tags. 


7. Reinstall blower assembly front cover. 
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Figure 6B-13. Blower, Shroud, and Mounting Panel 
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PROCEDURE 13. EMI FILTER REPLACEMENT 


To replace the EMI filter, refer to figure 6B-7 and perform the following steps: 


1. Turn coupler power off (procedure 1). 

2. Remove power distribution box rear cover (figure 6B-7). 

3. Tag and disconnect four wires attached to EMI filter. 

4. Remove EMI filter. 

5- Install new EMI filter and connect wires removed in step 3. 


6. Reinstall power distribution box rear cover. 


PROCEDURE 14. 50/60-HZ POWER DISCONNECT SWITCH REPLACEMENT 
To replace the 50/60-HZ POWER DISCONNECT switch, refer to figure 6B-14 and perform the 
following steps: 


1. Turn coupler power off (procedure 1) and turn off site wall-mounted 50/60-Hz and 
400-Hz circuit breakers feeding coupler. It is suggested that a notice be fastened 
to these circuit breakers to inform personnel not to turn breakers on. 

2. Remove plastic baffle and cabinet-mounted power supplies (procedure 16). Also 
remove power distribution box front and rear covers (figures 6B-14 and 6B-9, 
respectively). 


3. Tag and disconnect six wires attached to 50/60-HZ POWER DISCONNECT switch (figure 


4. Note mounting position of switch, loosen nut from inside of front panel, remove 
knurled nut on outside of front panel, and remove switch. 


5. Place new switch in front panel in position noted in step 4. Secure new switch with 
knurled nut/lockwasher/nut. 


6. Connect wires to new switch according to tags. 


7. Reinstall power distribution box front and rear covers, cabinet -mounted power 
supplies, and plastic baffle. 


8. Turn on site wall-mounted 50/60-Hz and 400-Hz circuit breakers feeding coupler. 


9. Turn coupler power on (procedure 1). 
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Figure 65-14. 
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PROCEDURE 15. TRANSFORMER REPLACEMENT : 
To replace the input ac power transformmer, refer to figure 6B-14 and perform the following 


steps: 


1. Turn coupler power off (procedure 1) and turn off site wall-mounted 50/60-Hz and 
400-Hz circuit breakers feeding coupler. It is suggested that a notice be fastened 
to these circuit breakers to inform personnel not to turn breakers on. 

2. Remove cabinet-mounted power supplies (procedure 16). 


3. Remove plastic baffle and power distribution box front and rear covers (figures 
6B-14 and 6B-9, respectively). 


4. Remove EMI filter (procedure 13). 
5. Tag and disconnect five wires attached to transformer (figure 6B-14). 


6- Remove fasteners that attach transformer and support to power distribution box. 
Lift transformer and support from power distribution box. 


7. Detach transformer from support. 


8. Attach new transformer to support. Install transformer and support in power 
distribution box. 


9. Connect wires to new transformer according to tags. 

10. Reinstall EMI filter (procedure 13), power distribution box front and rear covers 
(figures 6B-14 and 68-9, respectively), and cabinet-mounted power supplies 
(procedure 16), and plastic baffle. 

1l. Turn on site wall-mounted 50/60-Hz and 400-Hz circuit breakers feeding coupler. 


12. Turn coupler power on (procedure 1). 


PROCEDURE 16. POWER SUPPLY REPLACEMENT 
Perform the following steps to replace either the ~5 V power supply, +5 V slave power 


supply, or +5 V master power supply as applicable. Refer to figure 6B-2 for power supply 
details. 


NOTE 


Power supply replacement requires two people. 


-5 V Power Supply 
1. Turn coupler power off (procedure 1). 


2. Refer to figure 6B-2. Remove power cables from terminal El and AC INPUT connector, 
and ground strap from terminal E2 at front of power supply. 


3. Remove screws that attach power supply to front mounting brackets of cabinet. Slide 


power supply out rear of cabinet. 
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4. 


5 


Install a replacement -5 V power supply per the reverse of the preceding steps. 


Apply power to coupler (procedure 1) and adjust both -5 V DC ADJ and +5 V ADJUST 
controls until voltage percentage meter shows 0 percent for each adjustment. 


+5 _V_ Slave Power Supply 


l. 


Turn coupler power off (procedure 1). 


Refer to figure 6B-2. Remove cable from AC INPUT connector at front of +5 V slave 
power supply. 


Remove rear cover from +5 V power supply. 


Remove ground and power cables from terminals E3 and E4 at rear of power supply. 


NOTE 


Black wire (negative) must be disconnected 
from rear of +5 V master power supply in 
order to remove +5 V slave power supply out 
rear of cabinet. 


Remove screws that attach power supply to mounting brackets at front of cabinet. 
Slide power supply out rear of cabinet. 


Install a replacement +5 V slave power supply per the reverse of the preceding steps. 


Apply power to coupler (procedure 1) and adjust both -5 V DC ADJ and +5 V ADJUST 
controls until voltage percentage meter shows 0 percent for each adjustment. 


+5 V Master Power Supply 


1. 


2 


Turn coupler power off (procedure 1). 


Refer to figure 6B-2. Remove cables from Jl METERING, Jl AC INPUT, and J2 
connectors at front of +5 V master power supply. 


Remove rear cover from power supply. 
Remove ground and power cables from terminals E3 and E4 at back of power supply. 


Remove four screws that attach power supply to mounting brackets at front of 
cabinet. Slide power supply out front of cabinet. 


Install a replacement +5 V master power supply per the reverse of the preceding 
steps. 


Apply power to coupler (procedure 1) and adjust both -5 V DC ADJ and +5 V ADJUST 
controls until voltage percentage meter shows 0 percent for each adjustment. 
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PROCEDURE 17. 400-HZ POWER RELAY REPLACEMENT 
To replace the 400-Hz power relay (K3) in the power distribution box, refer to figure 6B-9 


and perform the following steps: 


1. Turn coupler power off (procedure 1) and turn off site wall-mounted 50/60-Hz and 
400-Hz circuit breakers feeding coupler. It is suggested that a notice be fastened 
to these circuit breakers to inform personnel not to turn breakers on. 

2. Remove cabinet-mounted power supplies (procedure 16). 

3. Remove plastic baffle and power distribution box rear cover (figure 6B-9). 

4. Tag and disconnect eight wires attached to 400-Hz power relay. 

5. Remove power relay and install new relay. 


6. Connect wires to new relay according to tags. 


7. Reinstall power distribution box front and rear covers, cabinet-mounted power 
supplies (procedure 16), and plastic baffle. 


8. Turn on wall-mounted 50/60-Hz and 400-Hz circuit breakers feeding coupler and apply 
power to coupler (procedure 1). 


PROCEDURE 18. 400-HZ CIRCUIT BREAKER REPLACEMENT 


To replace the 400-Hz circuit breaker in the power distribution box, refer to figure 6B-14 
and perform the following steps: 


1. Turn coupler power off (procedure 1) and turn off site wali eaouuced 50/ 60-Hz and 
400-Hz circuit breakers feeding coupler. It is suggested that a notice be fastened 
to these circuit breakers to inform personnel not to turn breakers on. 

2- Remove cabinet-mounted power supplies (procedure 16). 

3. Remove plastic baffle and power distribution box front cover (figure 6B-14). 

4. Tag and disconnect eight wires attached to 400-HZ POWER DISCONNECT circuit breaker. 

5- Remove circuit breaker. 

6. Transfer diode CR3 from old circuit breaker to new one; maintain same diode polarity. 

7- Install new circuit breaker. 


8. Connect wires to new circuit breaker according to tags. 


9. Reinstall power distribution box front and rear covers, cabinet-mounted power 
supplies (procedure 16), and plastic baffle. 


10. Turn on wall-mounted 50/60-Hz and 400-Hz circuit breakers feeding coupler and apply 
power to coupler (procedure 1). 
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PROCEDURE 19. 400-HZ CONTROL RELAY REPLACEMENT 


To replace the 400-Hz control relay (Kl) in the power distribution box, refer to figure 6B-9 
and perform the following steps: 


le 


Turn coupler power off (procedure 1) and turn off site wall-mounted 50/60-Hz and 
400-Hz circuit breakers feeding coupler. It is suggested that a notice be fastened 
to these circuit breakers to inform personnel not to turm breakers on. 

Remove cabinet-mounted power supplies (procedure 16). 

Remove power distribution box rear cover (figure 6B-9). 

Remove 400-Hz control relay from socket Kl, and insert new relay. 


Reinstall cabinet-mounted power supplies and power distribution box rear cover. 


Turn on wall-mounted 50/60-Hz and 400-Hz circuit breakers feeding coupler and apply 
power to coupler (procedure 1). 


PROCEDURE 20. DIODE CRL REPLACEMENT 


To replace diode CRl in the power distribution box, refer to figure 6B-9 and perform the 
following steps: 


le 


Turn coupler power off (procedure 1) and turn off site wall-mounted 50/60-Hz and 


400-Hz circuit breakers feeding coupler. It is suggested that a notice be fastened 


to these circuit breakers to inform personnel not to turn breakers on. 
Remove cabinet-mounted power supplies (procedure 16). 
Remove power distribution box rear cover (figure 6B-9). 


Remove screws mounting relay support bracket and rotate bracket to gain access to 
diode CRl. 


Unsolder diode CRl leads connected to TB3-2 and TB3-3. 


Place 12 mm (0.5 in) of sleeve insulation on each lead of new diode and trim leads 
to appropriate length. 


Solder negative (band) lead of new diode to TB3-3 and other lead to TB3-2. 
Mount relay support bracket to power distribution box. 
Install cabinet-mounted power supplies and power distribution box rear cover. 


Turn on wall-mounted 50/60-Hz and 400-Hz circuit breakers feeding coupler and apply 
power to coupler (procedure 1). 
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PROCEDURE 21. CAPACITOR Cl REPLACEMENT 


To replace capacitor Cl in the power distribution box, refer to figure 6B-9 and perform the 
following steps: 


l. 


Turn coupler power off (procedure 1) and turn off site wall-mounted 50/60-Hz and 
400-Hz circuit breakers feeding coupler. It is suggested that a notice be fastened 
to these circuit breakers to inform personnel not to turn breakers on. 

Remove cabinet-mounted power supplies (procedure 16). 


Remove power distribution box rear cover (figure 6B-9). 


Remove screws mounting relay support bracket and rotate bracket to gain access to 
capacitor Cl. 


Unsolder capacitor leads connected to relay socket terminals Kl-1 and Kl-7. 
Cut tie wrap and remove capacitor Cl from relay support. 
Attach new capacitor to relay support with tie wrap. 


Place sleeve insulation on each lead of new capacitor and trim lead to appropriate 
length. 


Solder negative lead of capacitor to Kl-1 and positive lead to Kl-7. 
Mount relay support bracket to power distribution box. 
Install cabinet-mounted power supplies and power distribution box rear cover. 


Turn on wall-mounted 50/60-Hz and 400-Hz circuit breakers feeding coupler and apply 
power to coupler (procedure 1). 


PROCEDURE 22. FIPS DEVICE INTERFACE CONNECTOR PIN EXTRACTION 


To remove pins from the FIPS device I/O connectors, use a CDC part number 86732402 extractor 
tool and perform the following steps: 


l. 
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Move handle of extractor tool to back end of tool. 


Approach from front side of connector block and insert front end of extractor tool 
between the two prongs of connector pin. 


Slide handle toward front of extractor tool to release connector pin catch from 
connector. 


Remove pin through back side of connector block. 


Install a replacement connector pin (CDC part number 94355103) into back side of 
connector by hand. 
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PROCEDURE 23. MAINTENANCE PANEL COMPONENTS REPLACEMENT 


To replace components on the coupler maintenance panel, refer to figure 6B-15 for component 
placement details and perform the following steps as applicable: 


MOUNTING 
NUTS 
(4 PLACES) 
SELECTOR 
SWITCH 


DISPLAY J9 
PC BOARD |e © 


Oe ee ease 1 OE S24 
rr nt tn ty SSSA co 
: : SSeS, 
J10 Sa= 4 


TO A15 PC BOARD 
ADDRESS SELECT 
THUMBWHEEL 


Figure 6B-15. Maintenance Panel Assembly Details 


Display PC Board 
1. Turn coupler power off (procedure 1). 
2. Disconnect +5 V power lead from rear of display PC board. 
NOTE 

Make sure to tag connectors removed in the 
following step in such a manner as to ensure 
correct pin placement when reconnecting. 
Connectors can be plugged in the wrong way. 


3. Tag and disconnect connectors Jl through J10 from display PC board. 


4. Remove four mounting nuts from rear on display PC board and lift board away from 
panel. 


5. Install a replacement PC board per reverse of this procedure. 


A, ON-LINE, B Selector Switch 
1. Turn coupler power off (procedure 1). 
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NOTE 
Make sure to tag connector removed in the 
following step in such a manner as to ensure 
correct pin placement when reconnecting. 
Connector can be plugged in the wrong way. 
2. Tag and disconnect connector J9 from display PC board. 
3. Loosen screw fastening switch knob to selector switch and remove knob. 


4. Remove hex mounting nut and lock washer from front of switch and remove switch. 


5~- Install a replacement selector switch per the reverse of this of this procedure. 


ADDRESS SELECT Thumbwheel 


1. Turn coupler power off (procedure 1). 


NOTE 
Make sure to tag connector removed in the 
following step in such a manner as to ensure 
correct pin placement when reconnecting. 
Connector can be plugged in the wrong way. 
2- Tag and disconnect connector J10 from display PC board. 
3. Loosen screw fastening switch knob to selector switch and remove knob. 


4. Remove four screws mounting thumbwheel to front of maintenance panel. 


5. Install a replacement thumbwheel per the reverse of this procedure. 


PROCEDURE 24. LOGIC CARD REPLACEMENT 
To replace logic cards in the coupler logic rack, perform the following steps: 
1. Turn 400-HZ POWER DISCONNECT circuit breaker OFF (procedure 1). 


2. Squeeze retaining fasteners on metal cover plate at front of logic chassis and swing 
cover plate down to access logic cards. 


3. Rotate upper and lower card cams simultaneously to disconnect card from backpanel 
connector. 


4. Slide card out of logic rack. 


5. Install replacement card in logic rack card slots with component side of board 
facing right. 


6- Position card cams into cam grooves and rotate cams simultaneously to seat card into 
backpanel connector. 


7. Turn 400-HZ POWER DISCONNECT circuit breaker ON. 


6 B-26 60459180 AL 


PARTS DATA 


This section lists the recommended replaceable electrical parts for the CYBER channel 
coupler. 
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PROD FR205A PROD P/N 24620066 DESC FR205-A, CYBER CHANNEL COUPLER 
LINE 
NUMBER -~PART NUMBER@=- 9 --3--~--- DESCRIPT LON---=----— REVISION 
114 18752831 CONNECTOR, COAXIAL MULTIPLE POS AB 
115 18874300 MARKER, IDENT-CABLE STRAP B 
116 24567000 CABLE, COAXIAL 19 COND. 730HM K 
138 10354441 CABLE ASSEMBLY 6 PIN DBL INSUL C 
147 10354443 CABLE ASSEMBLY 6 PIN DBL INSUL C 
156 10354457 CABLE ASSEMBLY 9 PIN DBL INSUL D 
183 94380204 INDICATOR - ILLUMINATED PANEL L 
184 94380400 LAMP - INCANDESCENT, MINIATURE C 
185 94380800 LENS-LETTERED AP 
186 10354781 POWER ON LIGHT CABLE ASSEMBLY E 
197 10355023 BLOWER ASSEMBLY E 
198 00815469 FILTER WASHABLE BW 
199 00816700 BLOWER 523 C.F.M. K 
226 24571702 SWITCH TOGGLE TWO POSITION SP E 
228 51713900 LIGHT, NEON INDICATOR 1/3 WATT B 
233 53915602 AIR FLOW SENSOR ASSY G 
243 51808104 SWITCH THERMAL 120 VAC 130 F L 
306 22936935 POWER DISTRIBUTION BOX ASSY E 
327 18287502 DIODE, SILICON DIFFUSED JUNCTIO F 
330 18440702 CKT BREAKER 4 POLE AUX SWITCH V 
331 18565200 RELAY, 25AMP (3P SINGLE THROW) E 
333 18890003 CAP FXD ALUM 40VDC 750 UF L 
386 24550802 RELAY, OCTAL SOCKET N 
402 53973800 TRANSFORMER STEP DOWN .75KVA E 
405 96744777 FILTER-RFI LOW LEAKAGE B 
406° 97022400 SWITCH~TOGGLE, 3PDT D 
608 67310400 PWR SUPPLY ASSY MASTER 5V 100A G 
632 51731101 CIRCUIT BREAKER 2 AMP D 
777 22106391 PCB ASS Y-MAINTENANCE A 
912 22114772 MOD ASSY~CYBER STATUS CLOCKS A 
945 22120958 MOD ASSY FIPS 4 A 
1012 22179490 PC BD ASSY-CY DATA BUS I/F A 
1067 23140103 PRINTED CKT BD ASSY-CYB CH I/F A 
1104 52681115 MODULE ASSEMBLY NAD MEMORY BD C 
1120 52803441 MOD ASSY PROCESSOR CONTROL C 
1187 53590727 MOD ASSY PROM LOGIC A 
1239 53590866 PRINTED CKT BD ASSY-FIPS #3 A 
1266 53595819 MOD ASSY PROCESSOR ALU C 
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PROD FV720A PROD P/N 24620065 DESC FV720-A, CYBER CHANNEL CPLR OPT 


LINE 
NUMBER —--PART NUMBER-- = ~-~~-~~---DESCRIPTION--------—- REVISION 
18 18752831 CONNECTOR, COAXIAL MULTIPLE POS AB 
19 18874300 MARKER, IDENT-CABLE STRAP B 
20 24567000 CABLE, COAXIAL 19 COND., 730HM K 
124 22114772 MOD ASSY-CYBER STATUS CLOCKS A 
157 10283690 MOD ASSY FIPS 4 A 
224 22179490 PC BD ASSY-CY DATA BUS I/F A 
279 23140103 PRINTED CKT BD ASSY-CYB CH I/F A 
399 53590727 MOD ASSY PROM LOGIC A 
451 53590866 PRINTED CKT BD ASSY-FIPS #3 A 
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WIRE LISTS 8 


This section contains the logic chassis wire list or "cross tabs" for the backpanel, and 
also contains cable tab listings for the I/O cables. The cross tabs show the physical 

backpanel wiring destinations for each logic module pin. The cable tabs list the cable 
connections between the backpanel and the FIPS device and CYBER channel I/O connectors. 
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1 PACK 


CRICIN 


A£C1-14¢3/1CC3 
AC1-14C04/1C04 
AC1-1AC7/1C07 
AC1+1414/1C€14 
£01-1415/1C1S 
ACI-1AcC/1C2C 
AC1-1A22/1C22 
ACI-1A29 4/1025 
AC1-1435/1C35 
AC1-1427/1€37 
£€1-1426/1C38 
ACI-1A4C/104C 
AC1-1441/1C41 
£01-1442/1042 
AC1-144371C43 
AC1-18@C3/1003 
AC1-1BC4/10C4 
AC1-1814/1014 
ACI~JPVS/1I01E 
AC1-1615/1015 
AQL-1B22/1022 
ACI-1ECS/102S 
AC1-12B2C/1030 
AC1-1227/1037 
AC1-12828/1038 
AC1-1240/104C 


A4C1-1£641/1041 


LEVS 


11 
ll 
re 
ll 
11 
1] 
11 
11 
ll 
11 
11 
11 


it 


11.. 


ll 
lj 
11 
ll 
11 
ll 
ll 
11 
11 
11 
11 
11 


11 


CESTINATICN 


AC5~28C3/2063 
A04-1864/1004 
ACZ-1AC4/1C04 
AQ5-2AU8/2C08 
AC5-2817/2017 
AC5-1436/1C3€ 
AC5-1433/1C33 
ACS—caC5/2C05 
A05—-1434/1C34 
AQ2-1437/1C37 
ACZ-1426/1C36 
A02-1440/1C40 
A02-1A41/1C41 
AC2-1442/1C42 
AG2-1443/1043 
ACS-1843/1043 
ACS5=1441/1C41 
A05-2aC7/2C07 
ACE—2442/2042 
A02-Z2B30/2030 
A0Q05-2816/2016 
AC2-2441/2C41 
AQ02-2B32/2032 
AQ 2-1637/1037 
AQ02-1£38/1038 
A02-1840/1D40 


AC2-1241/1041 


LEVS 


1] 
11 
11 
ll 
11 
11 
11 
1] 
ll 
11 
1i 
11 
11 
1] 
ll 
1] 
ll 
11 
ll 
11 
ll 
11 
11 
li 
1l 
11 


11 


LTH 


Les) 


SIGNAL 


A05B53 
A05B72 
8OEA04 
AOLAL4 
AO05B67 
AG1A20 
405433 
AC1A29 
AO2A74 
A01A37 
AQ1A38 
AO1A40 
A01A41 
AO1A42 
A01A43 
AC1BC3 
£01B04 
AQ1B14 
£01815 
A01B19 


AQ 5866 


~AC1B29 


A01B30 
A018637 
AQ1838 
A01B40 


AQ1B41 


CBL COLORS REV 
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FACE 


2 PACK 


CRICIN 


AC1-1042/1042 
AC1-1843/1043 
AC1l-2404/2C04 
A&C1-2ACS/2CCS 
&Cl-<ctisi---* 
AC1L<$2415/---- 


ACL -2A2tl---- 


ACA-ZA210----— 


ACI“2h25/---- 
AC1=-2443 /---=- 
AC1-28¢4/2004 
AC1-28CS/200S 
ACi-cblc/clic 
A€1-2613/2013 
AC1-28@14/2014% 
C1 =281S/ === 
ACI=2 B15 /=--= 
AC1l-Z2827/---- 
ACI<“2B31L/-<--- 
AC1-2835/---- 


AC1-ZE42/---- 
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LEVS 


11 
ll 
ll 
ll 


11 
ll 
11 
ll 


11 


DESTINATLUN 


A02-1842/1042 
A02-1843410D43 
AQ05-<cBbl0/2D1C 
A05-zA27/2C27 
kC1l-<cClale---- 
AO1-2C194/---- 
Aul-2Ce7l---- 
ACI=$20314---- 
AC1-2025/---- 
AC1$¢C43l---- 
AC2-2436/2C36 
A02-2438/2C36 
ACS-cPeS5/2025 
AC5-2A21/2C21 
A0Q4—cA26/2026 
AQ1-<2L15/---- 
ACIJ<eCLS./=-<-= 
AC1-2020/---- 
AC1-2031/---- 
A0Q1-2035/---- 


ACI-2043s/---- 


LEVS 


ll 
ll 
11 
ll 


11 
11 
ll 
1l 


eS) 


LTE 


ar 


ar 


SIGNAL 


AOQ1B42 
AQ1B43 
405660 
A01459 
GRNOXX 
GRNOXX 
GRAOKX 
GRNDXX 
GRACXX 
GRACXX 
AQ1B54 
AC5SAT4 
A05875 
A0Q1B63 
AOQ4AT76 


GRACXX 


GRNODXX 


GKNDXX 
GRNDXX 
GRNDXX 


GRACXX 


C&L COLORS KEV 
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3 PACK 


CFICIN 


AC2-14C3/1C03 


AC2-1404/1004 
AC2-1404/1004 


ACZ-1ACEs1 CCS 


AC2-14C7/1CC7 
AC2-1AC8/1C0E 
AC2-1ACS/1C6S 
AC2=-141C/1C1G 
£C2-1411/1C11 
402-1412/1C12 
AC2-1413/1C13 
AC2-1414/1C14 
AC2-1415/1015 
AC2-1416/1C1E 
AC2-141S/1C1S 
AC2-1A2C/1€20 
AC2-1A21/1C21 
£C2-1424/1024 
AC2-1825/1025 
ACZ-1AZEs1C2E 
AC2-142741027 
AC2-1A28/1C2E 
AC2-1A25/102S5 
AC2-143C/1C30 
AC2-1431/1C31 
ACZ-1425/1C35 


AC2-1437/1C37 


LEVS 


il 


11 
22 


11 
11 
ll 
11 
11 
1] 
11 
1l 
11 
ll 
11 
11 
11 
11 
11 
ll 
ll 
11 
ll 
1] 
11 
ll 
1] 


ll 


CESTINATICN 


AC5-1AC3/1C03 


AC1-14C7/1C07 
AC5=14C4/1C04 


A05-1A05/1C05 
AC5-14C7/1C67 
A05-1AC8/1C08 
A05-1409/1C09 
A05-1A10/1C10 
A05-1A11/1C11 
ACE-1412/1C12 
A05-1413/1C13 
AO-1A14/1014 
a05=1015/1C15 
AOS-1A16/1C16 
A05-1642/1042 
A14=2432/2C32 
A05-2A14/2C14 
AC4-1424/1024 
A04-1A25/1025 
A04-1A26/1C26 
A04=1827/1027 
A04-1A28/1028 
A04-1AZ9/1029 
A04-1A30/1030 
A04-1431/1C31 
ACE-ZEC7/2067 


A01-1A37/1C37 


LEVS 


11 


11 
22 


li 
14 
11 
11 
11 
11 
1] 
11 
1g 
1] 
li 
11 
11 
11 
11 
11 
li 
1d 
11 
11 
11 
11 
i 


11 


LTh 


ew 


SIGNAL 


AQ5A03 


AQ5A04 
AO5A04 


AO5A05 
AQ5A07 
AO5A08 
AOSAC9 
AG5A10 
AOSA1L1L 
AOQSA12 
A05A13 
AQ5A14 
AQ5A15 
AQ5A16 
A02A19 
A14A82 
AOSA6% 
AQ4A24 
AQ4A25 
A04A26 
A04A27 
A04A28 
AQ4A29 
AQ 4A30 
A04A31 
AQ5B57 


AQ1A37 


CBL COLORS 
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REV 


> PP 


FAGE 


4 PACK 
CRICIN 
AC2-1A26/1C38 
4€02-144C/1C4C 
AC2-1441/1C41 
AC2-1442/1C42 
AC2-1443/1C43 
AC2-18C3/1003 
AC2-18C8/1CC8 
AC2-128CS/10095 
AC2-1810/1010 
AC2-1811/1011 
AC2~-1B12/1012 
A4C2-1£13/1013 
AC2-1814/1014 
AC2-1815/1015 
AC2-101E€/101€ 
AC2-1B24/1024 
AC2-1825/10625 
4C2-1826/1026 
AC2-12827/1027 
AC2-1828/1C28 
AC2-1829/1025 
AC2-1830/1030 
AC2-1221/103] 
AC2-1282€/1036 
AC2-1627/1037 
AC2-12838/1038 


AC2-128@40/104C 
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LeEVS 


11 
11 
11 
11 
11 
11 
11 
11 
11 
li 
11 
1} 
11 
il 
11 
11 
li 
11 
11 
1] 
11 
ll 
1] 
11 
11 
11 


11 


DESTINATION 


A01-1A38/1C38 
AO1-1A40/1C4C 
AG1-1441/1C41 
AGi-1A42/1C42 
A01-1443/1043 
AQ 5-1803/1003 
AC5=1EC8/1008 
AC5-18C9/1D09 
A05-1816/1010 
ACS-1611/1011 
AQ5-1612/1012 
ACS=3813/1013 
A05-1814/1014 
A05-1815s1015 
A05-1£16/1016 
A04—1B24/1024 
AC4-1825/1025 
A04—1826/1026 
AC4-1827/1027 
AC4—1E26/1028 
A04—1829/1029 
AG4-1830/1030 
AC4~1b831/1031 
Al4-2A17/2C17 
ACI-1837/1037 
A01-1838/1038 


AC1-1840/104C 


LEYS 


1 
11 
11 
ll 
11 
11 
11 
11 
11 
11 
11 
ii 
11 
ll 
11 
ll 
11 
11 
11 
11 
1i 
ll 
i 
11 
11 
11 


11 


LTH 


SIGNAL 
A01A38 
AQ1A40 
AQ1A41 
AO1A42 
AQ1A43 
A05B03 
A0Q5808 
AQ5B09 
A0Q5B10 
A05811 
AQ5B12 
AG5813 
A05B14% 
AOQSB15 
A05B16 
A04B24 
AC4B25 
A04B26 
A04B27 
A0Q4B28 
A04B29 
A04B30 
A0Q4B31 
A02B36 
AC1837 
AQ1838 


A01B40 


CBL COLORS REV 
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5 PACK 
CRICIN 
£02-1241/1041 
AC2-1642/1042 
AC2-1B43/1043 
AC2-2AC3/2CC3 
AC2-2AC7/ECO7 


AC2~cACB8/cCCE 


AC2-2ACGS/2C0S. 


AC2-2A10/2C10 
ACZ-2411/2C11 
AC2-2412/2Cl1l2 
AC2Z-2A13/2C13 
AC2-2414/2C14 


AC2-2A2C/zC20 


AC2-ecsZ21/zC2l1 


AC2-2422/2C22 
AC2-2A24/2024% 
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Alo-2B812/2012 
A16-2813/2013 
A1lG=ZE14/2014 
A16-2815/2015 
Al€-ZB1E/Z016 
£16-2847/2017 
A1€-2816/---- 
b1€-2B21/---- 
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Al7-2A322/2C22 
AlS-caC5/2C05 
A1l8-1627/1627 
Alé-1A27/1C27 
Al@-14c6/1C2E 
A17=ZE40/2040 
AL7—2A43/2043 
Al?-183C/103C 
A18-1A25/1C025 
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A17-2836/2030 
A16—2C18/---- 
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A19-2AC5/2C05 
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A1l7@-1A1C/1C1C 
Al?-141C/1C1C 


A17-14]1/1C11 
A1?-1411/1C11 


Al7-1412/1C1z 
A17-1412/1C12 


A1l?7-141341C13 
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Al17-1A1E/1C1E 
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A1S-1A12/1C12 
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A19-1626/1026 
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A16-12324/1034 


A18-1B27/1037 
Al€é-12836/1036 
Al6—2A25/2C25 
A15-144C/1C40 


A15-2820/2020 


LEVS 


11 


11 


LTr 


arian 


SIGNAL 


AGS5B11 
AC5811 


A13B38 
A12B38 


AlEB32 
A17B14 
A17B15 
A17B16 
Al17B17 
A17818 
A17B19 
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A15B24 
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A12B26 
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Al7-zACB/cCCE 
Al7-2ACe/zcoe 


A1l7=-248CS/2CCS 
A17-2ACG/2CO0S 


Al7T-zA1C/2Clc 
Al?-241c/2C1C 


AI7-2411/2C11 
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A17-2413/2C13 
£17-2414/2C14 
All-cAleseC1s 
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A17-2417/2C17 
£17-2417/2C17 


A1l7-24A1@/cC18 
Al?-cAc4se024 
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Al5-cACse/2cos 


A1S5—cAC9/2C0S 
A15-zAC9/2C0S 


AlS—-cAlcs2C1c 
Al5=2A10/2C1C 


A19-1A4326/1C38 
A195-1&42e/1042 
Al5—cA17/2C17 
Al€-zhzcs2C22 
A1lE-1E22/1632 
A1é-2841/2C41 


Al6-zA17/2C17 
A14-1236/1036 


A14-1A36/1C38 
A1S-1E10/101C 
AlG@-1&2C/1020 
A17-2C27/---- 
b1lE-2ACG/2CCS 
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Als-2eC7/2507 
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A1lS-zcbC8/2008 


A19~28C9/2D09 
A15-<2809/2D0S 


Alg-2610/2p1C 
A15-2810/2D10 


A19~-1A41/1C41 


A19=1A442/1C42 


Al5-2A21/2C21 
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A1SA42 
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A17-2B824/2034 


AlI-ZB2E€s/cC3E 
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417-2E28/2C38 
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A18-1419/1C1S 
418-142C/1C2C 


A18-1A24/1C€24 
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A16-142E€/1C2E 
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A21-1A15/1C15 
A13-1A15/1C15 
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A1€-z24C03/2CC3 
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A13~1B16/1D16 
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AlL7-1A3E/1C3€ 
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A1GA18 
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A1SA29 


A15A30 
A15A30 


A15A31 
A1LSA31 


A17A83 
A17A83 


A15B35 
GRADXX 


A15SB55 


~AQ5B12 


CBL COLORS 


60459180 AL 


REV 


PAGE 


s& PACK 
CFICIN 
Al18-1EC8/1C0E 


Ale~1ecs/1ccs 
A18-1BCS/1CCS 


A18-1810/10C1C 
A18-181C/101C 


A16-1811/10C11 
A18-18@11/10C11 


A16-1812/1012 
£18-12814/1014 
A18-1815/1C15 
Al18-1E16/101E 
A18-1219/101S 
A18-122C/1C02C 
A16-1221/1C21 


£18-12824/1024 
£18-1224/1024 


A16-1825/1025 
A18-12825/1025 


ALG-1EcE/ICZE 
A18-l1P26é/102E 


Al6~-1227/1C27 
A1B-1827/1027 


A18-1826/10C28 
418-1832/1032 
£186-1624/1034 
A18-1827/1037 
A18-12841/1041 
£18-2404/2C04 
A18-2405/2C05 
AlB-2hACtsECC7 


A18-24Ces/2C06 


60459180 AL 


LEVS 


CESTINATIGN 


A13-1812/1012 


A21-1813/1013 
A13-1813/1013 


A21-1814/1014 
A12-12814/1014 


A21=-1815/1015 
A13-1B15/1015 


Al7?-1B812/1012 
A19-1A13/1C13 
A1S5—-1414/1C€14 
Als-1815/1015 
A1S-1A19/1C15S 
AL7W—ZA25¢/2C25 
A19=1A20/1C20 


Al€-2A15/2C15 
A15-12828/1628 


A1l€-2A14/2C14 
A15-1829/102S 


Alé-cAlC/2C1c 
A15~-1830/1£630 


A16-28C9/2D09 
A15-1821/1031 


A1l6-2A16/2C16 
A17-1813/1013 
A17-1£34/10634 
A17-1836/103€ 
A15-1838/1036 
A1S9=2B32/2032 
A19-2A38/2C38 
Al5-céll/2cil 


Al5-cAl2/2Cle 


LEVS 


22 


LTh 


fal 


& «al 


SIGNAL 
AOEB12 


AQO5B13 
A05813 


AQ5B14% 
AO5B14 


AQS815 
AQ5B15 


A12838 
A1&B14 
A18815 
A1€816 
A1&B19 
A17A75 
ALEB21 


A15B28 
A15828 


A1lSB29 
A15B29 


A15B30 
A15B30 


A15831 
A15B31 


A1&B28 
Al1@B32 
A17B17 
A1&B37 
A15838 
A1SB82 
A1SA88 
ALSAGEL 


A1L5A62 


CBL COLORS 


REV 


Yr > p> 


p> 


PACE 


8-60 


5S FACK 


CRIGIN 


A18-Z2ACS/2C0S 
A16-2410/2C10 
Alg-2al11/2C11 
Al6-2hles/eClz 
A18~-2417/2C17 
Al8-ZALTIA---=- 
Alye-2h2eGs/2C2S 


A18-24314¢2C31 


A18-2425/---- 


Al1B-2A3E/2C38 
418-28C3/2003 
AlB-2EC4/ 2004 
A18-2EFC5/2005 
A18-28C7/z2007 
A16-2ECas2ccs 
A18-280S/2C0S 
Al8=cPic/<Cic 
A418-28@11/2C1] 
A18-2212/2C12 
£18-2214/¢014 
A18-2815/2C15 
A18-2216/2C1E 
Al’=2B]7/2C17 
A18-2B18/cC16 
A1@-cEce/e0ee 
AlLE~2E27/---- 


AL8-zPcEs/cC2e 


11 


ll 


11 


DESTINATION 


Al5-2413/2C13 
A15=ZA14/2C14 
A19-2A35/2C35 
A1G-ZE4C/204C 
A17-ZA17/2C17 
Al6-zC27/---- 
A1L7=2829/2029 
A1l6-1826/1026 
Al&-2035/---- 
A16-1824/1024 
A17-2863/2D03 
A1G-2432/2C32 
A19-2A36/2C36 
A15-zB11/2p11 
A1l5-ze12/2012 
A1l5-2813/2013 
ALE-2E14/2014 
A1S-2B42/2D42 
A19-2838/2038 
A17-2614/2014 
A17-2815/2015 
A17-ze16/2D1E 
A17-2B17/2017 
A17-2818/2018 
A1S-2A23/2C33 
Al6-2027/---- 


AL9=-1410/1C10 


LEYS 


11 


1l 


ll 


LT 


1C 


10 


SIGNAL 


A15A63 
A15A64 
A1L9A85 
£15890 
A15B41 
GRNDXX 
AléA79 
A1l€B26 
GRNOXX 
ALEABS 


A15A70 


A1SA82__ 


A19A86 


Al5B61 


ALSB62 © 


A15863 
A15B64 
A1SB92 
A1SB88 
A1lEB43 
ALSA72 
A15837 
A1LSA41 
A1LSA42 
A1SA83 
GRNDXX 


A1GSA10 


CBL COLORS REV 


60459180 AL 


PAGE €G PACK 


CRIGIN 


A18-2E2C/203C 


A16-22821/2C31 
A18-2821/2¢C31 


Al@-2E36/2036 


416-22838/2038 


60459180 AL 


LEVS 


A1l8 


DESTINATIGN 


A16-2A33/2C33 


A21-2819/2019 
A17-2831/2031 


A17-2836/2036 


A17-—2B838/2038 


LEVS 


11 


LTH 


W in 


SIGNAL 


A1EBBO 


AGSB81 
AOSB81 


ALSA?7 


A1LEB53 


CBL CULGRS 


8-61 


REV 


PrP > 


PAGE 


8-62 


€1 PACK 


CFIGIN 


~£19-14CS/1C0S 


A1G-141C/1C1C 
A19-1411/1C11 
A19-1A1¢é/1C1l2 
£19-1413/10C13 
A19-1414/1014 
£1GS-141€/1C1€ 
£1G6-1417/1017 
A16-141€/1C18 
A19-1415/1€1S 
A19-142c/1C2C 
A19=-1421/1C21 
A1G-l1AZzZ2/1C22 


A19-1424/1024 
A19-1424/1C24 


A1G-1425/1C25 
A19-1425/1C25 


£1G-1sécésilee 
AIG-]AZEsIC2ZE 


A19-1427/1C27 
A19-1427/1C27 


A1G6-1lAces1C2e 
A1G-1A25/1C2S 
£19-1420/1C3C 
419-1431/1C31 
A1G96-1432/1C32 
£19-1433/1033 
A19-1434/1034 


£19-1427/1037 


LEVS 


CESTIN¢TION 


A13-1A22/1C22 
Alé-clzbs2028 
A18-1A17/1C17 
AlE-zAG4/2004 
A1lE-1814/1014 
Alge-1e815/1015 
AlzZ-JEce/102E 
A13~-1627/1027 
A13-1828/1028 
A1l6-1£19/10195 
A18-12821/1021 
A15-2A33/2C33 
A15-14354/1C35 


A1l?7-1A24/1C€24 
Al€-zA22/2C32 


Al?-1A25/1C€25 
A16-2831/2031 


Al7-1AzE/1C2E 
Al€-2228/2028 


A17-1A27/1C27 
Al€-c@z7/2027 


A13-—1424/1C24 
A13-1A25/1C25 
A16-1A32/1C32 
Al3-1Az6s/1C2E 
Al2-JAc7/1Cc7 
A1l3-1A28/1C28 
A13-1830/103C 


Al?-<cbez/2022 


LEYS 


ll 
ll 
11 
11 
11 
1l 
ll 
li 
ye 
11 
li 
11 


11 


11 


ll 


LT 


1c 


Op 


am s+ 


SIGNAL 


A12A22 
A1SA10 
A1EA17 
A1EA54 
A1@B14 
A1&B15 
A12826 
A13B27 
A12B28 
A16819 
A1EB21 
A15A83 
A15A35 


ALS5A24 
A15A24 


A1L5A25 
A15A25 


A1lSA26 
A15A26 


AlL5A27 
ALSA27 


A13A24 
A1L2A25 
A1EA32 
A13A26 
A13A27 
A13A28 
A12B30 


A1SA37 


CBL COLORS 


60459180 AL 


REV 


> > 


> & 


FAGE 


€2 PACK 


CRICIN 


A19-143@/1C38 
A1G-1A4C/1C4C 
4£19-1441/1C4] 
£19-1A42/1042 
PIS#LECSSese= 
A1G-18CEs/---- 
A1lG-181lcsiC1C 
AIG-1EF 2/1012 
£19-1€13/1C13 
A1G96-1814/1014 
£19-]F15/10C15 
A1G-1E1lE/---- 
AIG-1ELEs/IC1E 
£196=-161971015 
A1S6-122C/1C20 


£19-1€¢1/1021 
41G-1@21/1C21 


A1S-lLEze2s1l22 


£196-1624/1024 
A19-12824/1024 


A19-1825/1025 
A41G-1E25/1025 


£1G9-1BZE€/1C2¢ 
£16-1le@26/102€ 


£A1G96-1P27/1027 
A19-1827/1027 


ALG-1LE2C/103C 
£19-1623/1033 


BIG=IP 2571035 


60459180 AL 


LEVS 


11 
ll 
11 


ll 


CESTINATICN 


p17-ZA11/2C11 
AL7-ZAC5/2C05 
A17-2811/2011 
A17-zB12/2012 
A1S-1004/---- 
A1S-1CC8/---- 
A1L7-ZAZ4/2C24 
A17-2€13/2013 
Alé-ZALu/2CC8 
Al6-1A15/1C15 
Al6-1#16/1016 
A1S-1€16/---- 
AlE-2E43/2043 
Ale@-1A16/1C15 
Al8-1420/1C20 


£14-1417/1C17 
Alé-—2A42/2C642 


A15~-2833/2033 


A17-12824/1024 
A1€-2A321/2C31 


Al7@-1825/1025 
Alé-2830/203C 


A17-1226/1D26 
Ale-cAc?l2ec2a? 


A17-1827/1C27 
Al€—zAcb/2CZé 


A14-1424/1034 
A14=-1E34/1034 


A1l6-¢238/2038 


LEVS 


il 
1l 
11 
ll 


ll 


22 


LTF 


10 


Les) 


1] 


SIGNAL 


A1S9A38 
A1GA40 
ALGA41 
ALGA4S2? 
GRNDXX 
GRACXX 
A1SB10 
AlL5A71 
A1S813 
ALEALS 
A1&@816 
GRADXX 
A1EB93 
A1L6A18 
Al@A20 


A14A17 
A14A17 


A15883 


A15B24 
ALSB24% 


A15825 
A15825 


AlL5826 
A15826 


A15B27 
A1L5B27 


£14434 
A14B34 


A16B88 


CBL COLGRKS REV 


A 


A 


A 


PAGE 


€3 PACK 
CRIGIK 
A1S-1827/1037 


£19-164C/104C 


A1S-1841/1041 


£196-12€42/1042 
A1G96-24C2/2CC3 
AlG-2AceseCcs 
A1IG=2A4C7/2CC7 
A19-cACE/cCCOE 
A1G6-24CS/2CCS 
419-cA1C/2C1C 
AlG=2A12/EC12Z 


AIG=241E/2C1E 
A19-2Al1E/ZC1E 


AlG-2A17/2C17 
A19-2A26/2C26 
A19-cAzZ7/2C27 


A1G6-24259¢4¢C2S 


£196-2430/2C30 


AlG-cAZ2/2C32 
41G9-c423/2C33 
A19-24257/2C35 
A1G-cAZE/EC3E 
A1G-2A28/2C3E 
A19-2441/2C41 
A19-24437/¢043 
A19-28@C32/2063 
A1S-2eC7s/clo? 


A1IG-ZECE/ZCCE 


LeVS 


1] 


1] 


DESTINATIGN 


A1l7-2AC4/2C004 
Al7—2zkbC5/2005 
A17-2804/2004% 
Al7-zAl2/2C1l2 
A17-2628/2028 
Alé-<eBec/ed22 
Al7@-2aC7/2C07 
Al7-zAC&/2CO08 
All-ceC9s2Cg 
Al7-zAIC/2C10 
Alé—-ck42/2042 


aAle—-1428/1C28 
A17-2433/2C33 


Al€-zA3C/2C3C 
AL7-1814/1014 
A17-1418/1C18 
Al7-1B1l¢/1C1e 
Al7-1821/1021 
A18-2664/2064 
Ale-ZE22/2022 
Alé-ZA11/2C11 
A18-28G5s2005 
Al@-ZAC5/2C05 
A14-ZAC3/2C03 
A15-2A24/2024 
A16-2833/2633 
A17-2B67/2D07 


Al7?7-2EC8/2008 


LEVS 


LTH 


ur 


an 


SIGNAL 
A1S837 
A19B40 
A19841 
A1SB42 
A19A53 
A1lCEB72 
AlL5A57 
A1LSA58 
A15A59 
A15A60 
A16B92 


A1L7A83 
A17A83 


619467 
A17B14 
AL7A18 
AL7EL6 
A17B21 
AL9A82 
A19A83 
A1SA85 
£15486 
A1SAg@ 
A14A53 
A1EA74 
819853 
A15B57 


A15858 


CBL COLORS 


60459180 AL 


REV 


A 


FAGE 


€4 PACK 


CRICIN 


A1S9-28¢CS/2005 
AlG-2ePlC/ZC01C 
A1S6-2811/2C11 
A19-2812/2C12 
A1S-2E12/¢012 
A1IG-2B1E lnm 
A1G-cPl7s20l7% 
BIG$ZETESoo== 


A196 -c8@2C/z020 


AlGS-cPcesclée 


£19-2827/2027 
A19-ZEZS/202S 
£1S5-282C/203C 
A£1S-2821/2C31 
A1G-2622/2032 
A19-2633/2033 
A19-2B824/2034 
A19-ZB25/2C035 
A16-22326/2036 
MS-2029 =< 
£19-262€/2038 
A1G-2B4C/204C 
A1G-2842/2042 


£19-22843/2043 


60459180 AL 


Levs 


11 
11 
11 
ll 


11 


11 


11 
11 
11 
ll 
11 
ll 
1] 
11 
11 
1} 


11 


11 
11 
11 


11 


CESTINATICN 


Al7-z22809/2D09 
Al7-ZE1C/201C 
A15-Ze21/2D21 
A16-2843/2C43 
A1l6-2£32/2032 
A19-2016/---- 
A1E-2824/2024 
A1S-2018/---- 
A15-2425/2C25 
A17-1415/1C15 
Al17-1219/1019 
A17-1815/1015 
A1?7=-1820/1C2C 


Al6-1825/1025 


- A1B-2AC4/2C004 


A14-2AC4/2C04 
A17-1417/1C17 
AlS-zEeces202€ 
A15-2634/2034 
A19=2037 /--=-- 
Al&-ct12/2012 
A18-zA1Z/2C12 
Alg-2811/2011 


A1l4-<28C3/2003 


LEVS 


1l 
ll 
11 
li 


11 


11 


LTH 


ur 


ar 


an 


=~ 


1C¢ 


is 


in 


ar 


=~! 


SIGNAL 


A15B59 
A15B60 
AL 5871 
A16A93 
A19863 
GRNOXX 
A15B74 
GRNOXX 
AL5A75 
A17A15 
A1L7B19 
AL7B15 
A17A20 
ALEB25 
A1SB&2 
A1L4A54 
AL7A17 
A15876 
A15B84 
GRNODXX 
A19B88 
A1S890 
A1SB92 


A14B53 


CBL COLORS REV 


8-65 


FAGE 


€5 PACK 


CRICIN 


Ac1l1-1ACEsICCE 
AZ1=-14CS/1CCS 
Ad1-141C/1C1C 
4¢21-1411/1C11 
A£ég1-1A12/1C12 
4£21-1413¢1C13 
Ac1-1414/1C14 
4£21-37415/1C15 
Ac1l-1A1E€/1C16 
AZ1-1837/1C17 
ACI-1LALE/1C1E 
£21-1419/1C1S 
A21-142C/1C2C 
Az1-14A21/1C21 
Ael-léc2s1Céz 


£21-1424/1C24 


A21-1426/10C26 
AZ1-143€/1C3€ 
£21-1427/1C037 
£21-1£40/1C4C 
AZ1-1441/1C41 
A21-1443/1C423 
A2Z1-1EC8/1C08 
AZ1-1BCS/1£05 
A21-1281C/1010 


Ac1-1811/1011 


11 


ll 


CESTINATIGN 


A17-1AC8/1C08 
A17~1AC9/1C09 
Al7-1A10/1C10 
Al7-1411/1C11 
Ale-1A4C8/1C08 
A18-1AC9/1 C09 
Ale-141C/1C1C 
A18-1411/1C11 
A1le-1A16/1C16 
B21-1406/1C08 
B21-1AC9/1CCS 
6Z1-1410/1C1C 
B21-1A11/1C11 
B21-1A12/1C12 
B21-1413/1C13 
B21-1A14/1014 
b21-1A415/1C15 
B21-1A16/1C16 
AQG—Z2A13/2C13 
B21-1436/1C36 
A17-1863/1003 
B16-1B827/1027 
A17-2 4834/2034 
A17-18C8/1008 
A17-1eC9/1005 
A17-1810/1010 


A17-1811/1011 


LEVS 


11 
ll 
ll 
11 
11 
ll 
ll 
li 
11 
11 
ll 
li 
11 
ll 
11 
11 
li 
11 
22 
1] 
22 
ll 
22 
ll 
11 
11 


11 


LTH 


an 


ar 


an 


an 


SIGNAL 


ACSAC8 


AOSAC9 


~ AO05A10 


AOSAlL1 
AQSA12 


AQ5A13 


AO5A14. 


AQ5A15 
AOEBLO 
BCEACB 
BO5A09 
BOSA10 
BO5All 
BO5A12 
BC5A13 
BO5A14 
BOEA15 
BO5B16 
AO7A17 
BO7A17 
A05B03 
816827 
AOEAB4 
AQ5B08 
ACEBGS 
AO5BLO 


A0Q5B1l 


CBL COLORS REV 


60459180 AL 


PAGE 


€é€ PACK 


CRIGIN 


b21-1£12/1012 
AZ1-12813/1013 
Az1-1814/1014 
A21-1815/1C15 
Az1-1B16/1C1€ 
AZ1-12817/1C17 
Az1-1818/1018 
AZi-181S/1015 
AZ1-1E2C/102C€ 
AZ1-1E21/1021 
Az1-1822/10622 
£21-1824/1024 
AZ1-1825¢10C25 
AZ1-1EZE/ 1026 
b21-1836/1036 
AZ1-1827/1037 
AZI-1E4C/104C 
621-1841/1041 
AZ1-1843/1043 
A21-2A]8/2C1E 
AZ1-2815/2C1S 


hel-dhctsel27 


AZ1-2AZE/2C2E 


Ag1l~-ZAzcG¢2C2s 
AZ21l-ZA2C/z2C3C 
Ag1-2A321/2C3]1 


Acl-cA22/2C32 


60459180 AL 


LeVS 


11 
ll 
1] 
11 
11 
1} 
11 
ll 
711 
11 
11 
ll 
11 
11 
22 
1l 
21 
11 
11 
11 
11 
11 
11 
ll 
11 
11 


1] 


CESTINATICN 


Ale-lecsé/1008 
A16-18C9/10CS 
A1€-181C/1010 
A16-1811/1011 
Al?-1416/1C16 
B2Zl-1EC8/100E 
B21-1B809/1009 
B21-1810/1010 
B2l-1B1i1/1C11 
B21-1B12/1012 
B21-1613/1013 
B21-1814/1014 
B21-1815/1015 
B21-1£1¢/1016 
AQG—2812/2D13 
B21-1636/1036 
A17-14C€4/1C€04 
B16-1828/1028 
B21-1443/1C043 
A13-1B37/1037 
B21-¢2A18/2C18 
Bé@1-2A25/2C35 
B21-cA36/2C36 


B21-2A37/2C037 


B21-2436/2C38 


B21-2A4C/2C4C 


B2Z1-zaA4l1/2C41 


LEVS 


ll 
ll 
11 
ll 
11 
11 
11 
ll 
ll 
ll 
1] 
11 


ll 


LTH 


SIGNAL 


AQ5Bl2 
A05813 
AC5B14 
AQ5B815 
AGS5SA16 
8CSBC8 
BOSBO9 
BO5B10 
805811 
BO5Bi2 
BCle@13 
BO5B14 
BOSB15 
BCSA16 
AQ0SB63 
B18837 
AC5A04 
B816€B28 
817B43 
A13B37 
813837 
BOE ABS 
BC5A86 
BO5A87 
BOSA88 
BOSASO 


BOSAS1 


CBL COLORS REV 


FAGE 


8-68 


€7 FACK 


CRIGIA 


421-2433/2C33 
AZ1-2434/2034 
£21-24354/2C35 
AZ1-2A326/2C36 
A21-2427/2C37 
AZ1-2428/2C€38 
AZ1-2846/2C4C 
AZ1-ZA41/204) 
A21-2442/2042 
AZ1-2443/20643 
A21-2816/2018 
AZ1-2815/201S 
AZ1-ZEZT/zZ027 
A21-2E28/2026 
AZ1-Zb25/z2025 
bZ1-ZB2C/Z03C 
A21-22831/2031 
AZ1-2832/2032 
A21-2833/2033 
bZ1-2634/2034 
£21-2635/2035 
Az1-2836/2036 
Azi-zB37/2037 
AZ1-Z2E28/2036 
AZ1-2B4C/204C 
AZ1-2641 4/2041 


AZ1~2E42/2042 


LEVS 


11 
11 
11 
11 
11 
11 
ll 
11 
Ld 
11 
11 
11 
11 
11 
11 
1] 
il 
11 
11 
ll 
11 
1] 
ll 
11 
11 
11 


11 


CESTINATIGN 


B2l-cA422C42 
B21-2A43/2C043 
A15-2A35/2C35 
A15-zA36/2C35E 
A1S=-2437/2C37 
A15=2438/2C38 
A15-24407/2C40 
A15-2441/2C41 
A15-2A42/2C42 
A15-2A4372C043 
B21-28197/2015 
Alg-2e31/2031 
Bel-2235/2035 
B21-¢2e36/2036 
B21-2837/2037 
B21-2£38/2038 
B21-2B4C/2040 
B21-2841/2041 
B21-2842/2D042 


B21-2643/2043 


A15-<2825/26035. 


A15-2636/2036 
A15-2B37/2037 
A15=-2638/2038 
A15-2B40/2040 
A15-<2641/2041 


A15=-2842/2042 


LEVYS 


11 
11 
11 
Lt 
11 
11 
11 
11 
ll 
1] 
ll 
ll 
ll 
li 
li 
ll 
11 
il 
1l 
1l 
11 
11 
ll 
11 
li 
11 


11 


LTR 


lé 


16 


1€ 


16 


SIGNAL 


BO5A92 


BQ5A93 


AOQ5AG5. 


AQ5A86 
ACSA87 
AQSA88 
AQ 5A90 
ACSA91 
AOSA92 
AQSAG3 
BOSBS1 
AQOSBE81L 
BOSB85 
BO5B86 
BO5B887 
BOSB88 
BOSB90 
BOSBS1 
BO5B92 
BO5893 
AQSB85 
AQ5B86 


AQ 5B87 


“ACSBE8 


AQ5B90 
ACZB91 


A05B92 


CBL COLORS REV 


60459180 AL 


PAGE 68 PACK A2l 


CRIGIN LEVS CESTINATIGN LEVS LT SIGNAL CBL COLCRS REV 


AZ1-2243/2C043 11 A1L5-2843/2043 11 6 A05B93 A 


60459180 AL 8-69 


FAGE 


8-70 


€S PACK 


CRICIN 


PC1-14C3/1C023 
Ecl-14C4/1C€C4 
BCl-1AC7/1C07 
BC1-1414/1C€14 
—C1-141597/1C19 
BC1-1A2eC/1C20 
PC1l-14¢2,1C2e 
OC1-1A29/1C€2S 
BC1-1A25/1032 
EC1-1427/1C37 
EC1-]A3€/1C3E 
EC1-144C/1C4C 
EC1-1441/1C41 
EC1-1442/1042 
EC1-1443/1C43 
PC1-18C3/1003 
BC1-12C4/1004 
ECi-1£14/1014 
FC1-1815/1015 
ECl1-161S/1019 
BC1-1]b22/1C22 
PC1-1229/102S 
EC1-1F2C/1C3C 
PC1-12837/1037 
EC1-182€/1038 
EC1-1B4C/164C 


PC1-1841/1041 


LEVS 


11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
ll 
11 
11 
11 
1] 
ll 
11 
1] 
11 
re 
11 
il 
1] 
11 
11 
11 


ll 


CESTINATICN 


BC5-28C3/2003 


BC4=1EC4/10C64 


BO2-1A04/1C04 
BO5-zA08/2C08 
BC5-2817/2017 
BO5-1A36/1C36 
8c &-1433/1033 
BO5-2A05/2C05 
BCE-1A34/1C34 
BC2-1437/1C37 
BC2-1438/1C38 
BC2-1A40/1C40 
BO2-1A41/1C41 
BO2-1A42/1C42 
BCZ-1443/1C43 
B05-1843/1043 
BOS-1A41/1C41 
BC5-24C7/2C07 
BO2-2A42/2C42 
BOZ-2B830/2p3C 
BO5-2816/2016 
BO2-ZA41/2C41 
BCZ-ZE22/2032z 
BO2-1837/1037 
BO2-12838/1638 
BC2-184C/1D4C 


BG2-1841/1041 


LEVS 


ll 
il 
11 
ue 
11 
11 
bi 
11 
ll 
id 
Ad 
11 
ll 
1l 
11 


11 


11. 


11 
ll 
11 
11 
li 
11 
11 
ll 
ll 


ll 


LTE 


=~! 


ll 


SIGNAL 


BO5853 
BOSE?2 
BOSA04 
BC1A1% 
BO5B67 
BO1A20 
BO£A33 
BC1A29 
BO2ZA?4 
BC1A37 
BQ1A38 
BO1440 
BO1A41 
BOLA4S2 
801443 
BO1B03 
BO1B04 
BC1B14 
BO1B15 
801819 
BOSB66 
BO1B29 
BO1B30 
BO1B37 
801838 
BC1B40 


BO1B41 


CBL COLORS REV 


60459180 AL 


PAGE 


7C =P ACK 


CRIGIN 


BC1-1842/1042 
BC1-1843/1043 
EC1-24C4/2C04% 
ECl-ZACS/2CCS 
BC1-2415/---- 
BC1lL<Z2A1S /---- 
BCI=28c Tl ---- 
EC1-2A31Ll---- 
EC1-2425/---- 
OC 1-2 443 foe 
BC1-2BC4/2004 
EC1-Z6CS/z00S 
Pci-28@1c/z01C 
6Cl-2b13/2013 
P01-2214/2014 
PCl=-201S/-s<=- 
EC1-Z201S/---- 
EC1-2827/---- 
EC1-2821/---- 
EC1l-2625/---- 


EC1-2E643/---- 


60459180 AL 


LeEVS 


11 
11 
11 
11 


ll 
11 
11 
ll 


ll 


CESTINATION 


BC2-1E42/1042 
BO2—-12843/1043 
BO5-281C/2010 
BC5—cAZg7s2C27 
BO01-2C15/---- 
BC1l-2C19/---- 
BCl<2C2 7 l--—= 
6C1l-2C31/---- 
BCI-éCSSl—---- 
BCl=-2C43/=--= 
BC2-zA36/2C36 
BO2-2438/2C38 
BOS-2B25/2025 
BCS-zaAcl/2C2l 
BO4=ZA26/2C26 
BCI-<C15l/-—--- 
BC1-2<019/--—=- 
BC1l-2C274---- 
B8C1-2031/---- 
BC1l-2035/---- 


BC1-20434---- 


LEyS 


11 
ll 
il 


1 


11 
1] 
ll 
13 


11 


LTh 


an 


an 


SIGNAL 


BC1B42 
BO1B43 
BO 5860 
BO01A59 
GRACXX 
GRAOXX 
GRADXX 
GRADXX 
GRAOXX 
GRADXX 
BO1B54 
BCSA74 
BOSB75 
BO1B63 
BO4A76 
GRROXX 
GRACXXK 
GRNOXX 
GRADXX 
GRNDxX 


GRADXX 


CBL COLORS REV 


PAGE 


8-72 


71 = =PACK 


CRIGIN 


EC2-14C3/4CC2 


BC2-1AC4/1C04 
ECZ-1AC4/1C04% 


PCZ-1ACE/ICCS 
PC2-14C7/1C07 
EC2-LACes1COk 
EC2-1ACS/1C0S 
ECZ2-1A1C/1C1C 
FCZ@-2A11/1C11 
PC2-1412/1C12 
BCZ-1A13/1C13 
ECZ~-1414/1014 
#C2-1435/1C15 
BC2-1A16/1C1€ 
BC2-1419/1C1S5 
BCZ-1AzZC/1C2C 
Ecz-1421/1C21 
EC2-1A24/102Z4 
BCZ-1Az$/1C25 
EC2-1AZE/1CZE 
BC2-14Z7/1C27 
BC2-1AzE/1C2E 
EC2-1426/1C2S 
EC2-142C/1C3C 
EC2-1421/1C31 
£02-1435/1C35 


BC2-1A27/1C37 


ll 


ll 


CESTINATION 


BC 5-1403/1C03 


BCI-1AC7/1C07 
BOS—-1AC4s/1004 


BC5-14C5/1C05 
BG5~1AC7/1C07 
BC5-1AC8/1C08 
BO5-1AC9/1009 
BOS-1A10/1C1C 
BC&=1411/1C11 
pO5-1A12/1C12 
BO5-1A13/1C13 
BC5-1414/1C14 
BO5-1A15/1C15 
BCE-laAl@s1ClE 
BC5=1842/1042 
Bl4~2432/2C32 
BC5-2414/2C14 
BO4-1A24/1C24 
BO4-1a25/1C25 
BC4-1426/1026 
BO4~1A27/1C27 
BC4-1Az8/1C28 
BO4=1A29/1C29 
B04—1430/1C3C 
BC4-1431/1C31 
BO5S-2R07/2D07 
BC1-1A37/1C37 


LEVS 


11 


11 
22 


11 
ll 


2< 


Ld 


li 


LTH 


& uw 


SIGNAL 


BCSAC3 


BO5A04 


BO 5A04 
BOESACS 
BOSAGT 
BCEAGB 
BOSAC9 
BO5A10 
BOEA1] 
BO5A12 
BOSAL3 
BCEA14 
BOS5A15 
BCEA16 
BO2A19 
B14A82 
BO5A64 
BO4A24¢ 
BO4A25 
BO4A26 
BO4A27 
BO4A28 
BO4A29 
BO4A30 
BO4A31 
BO5B57 


BO1A37 


CBL COLURS 


60459180 AL 


REV 


> > 


PAGE 


72 pack 
CRIGIN 
BC2-1436/1C38 
BC2-1440/1C4C 
2¢2-1441/1C4) 
BC2-1A42/1C42 
2C2-1443/1043 
EC2-18C3/10¢2 
BC2-18ce/1Cc8 
BC2-1ECS/100S 
BC2-181C/1£10 
8C2-1811/1011 
EC2-1812Z/101z 
£C2-1813/1013 
EC2-1814/1014 
EC2-1E15/1015 
BC2-1816/1C16 
BC2-1E24/1024 
BC2-1825/1025 
BC2-1E26/102E 
EC2-1827/1027 
PC2-1EZE/102E 
BC2-1829/1025 
EC2-182C/103C 
eC2-1821/1031 
2C2-1B26/1036 
E(2-1837/1037 
BC2-1828/1C38 


ECZ-1E4c/1£L4C 


60459180 AL 


LEVS 


ll 


11 


CESTINATICh 


BO1-1A36/1C038 
BC1-1A40/1C40 
BC1-1441/1C41 
BO01-1A42s/1C42 
BO1-1443/1C43 
BC5-1£C3/1003 
BC5-18C8/1008 
BC5-18C9/100S 
BO5-1616/1010 
BCS-1611/1011 
BC5-1£12/1D12 
805-12813/1013 
BO5-1B14/1014 
BC5—1£15/1015 
BO05-18160/1016 
BC4-1824/1p24 
BC4-1B25/1025 
BC 4-1p26/1026 
BC4-1EZ7/1027 
BC4-12828/1028 
BO4-1829/1029 
8C4-1£30/103C 
BC4-1831/1031 
B14-Zal7/2C17 
BC1-1827/1037 
BC1-1838/1038 


BC1-184C0/1040 


LEVS 


ll 
ll 
1l 
11 
ll 
11 
22 
2< 
22 
2¢ 
2c 
22 
22 
22 
22 
1j 
1l 
ll 
ll 
11 
ll 
11 
11 
ll 
11 
1] 


ll 


LTH 


tw 


1¢ 


LS) 


SIENAL 
BO1A38 
BO1A40 
BO1A41 
BO1A42 
BOLA43 
BOSBC3 
BOS808 
BCSBC9 
BO5B10 
BOSB11 
BOSB12 
805813 
BOSB14 
BG5B15 
BO5B16 
BC 4824 


BO04B25 


‘BO4B26 


804827 
BO04828 
804B29 
804830 
BO4B31 
8C2B36 
801837 
861838 


BO1B40 


CBL COLORS 


REV 


A 


PAGE 


730 «PACK 
CFICIN 
BC2-1841/1041 
BC2-1842/1042 
PC2-1843/1643 
PC2-24C3/2C03 
EC2-24c7s/zCo? 
BC2-2ACE/2C08 
BCZ-2ACS/2CGS 
ECé-241C/2C1C 
BC2-2A11/cC1l1 
EC2@-cAl2/eCl2 
BC2-2413/2C13 
EC2-2414/¢C14 
EC2-2hccvetec 
BC2-24c1/2C21 
BC2-2Ac2scCee 
EC2-ch2e4/2C24 
PC2-2A25/2C25 
BC2-zAcEsceC26 
BC2-24347/2C34 
BC2-2AZE/2C3E 
EC2-2Az7/cC37% 


PC2-2A38/2C36 
EC2-2A28/eC3E 


ECc—e ASCs cC4C 


EC2-2441/2C41 
BC2Z-2441/2C4] 


EC2-2A4e/cl4e 


BC2-2443/2C43 


LEVS 


CESTINATICN 


BO1-1B41/1041 
BC1-1842/1p42 
BC1-1843/1043 
BC4-zB20/2D20 
BC4=ZzAC7/2C07 
BO4-ZAaC8/2C08 
BC4-ZaC9s2C09 
EC4=-z410/2C1C 
BC4-ZAl1/2C11 
BG4=-zal2s2Clz 
BO4-2A13/2C13 
BC4-2A14/2014 
BCE-zA26/2C26 
B15~z819/2019 
BC5-1A43/1043 
BC5-1434/1034 
BC5-zAC3/2C03 
BC 4-2B34/2034 
b05-2434/2C34 
BC1-2804/2p0% 
BCE=zAzCs2C2C€ 


BO1~-2809/2009 
BOS—2A24/2C24 


BCE-cA15/2C15 


BO01-1829/1029 
BO5-1835/1035 


BC1-1#15/10615 


BO 4—2A25/2C25 


LEVS 


1] 
ll 
11 
11 
11 
11 
11 
a1 
11 
11 
ll 
11 
11 
ll 
ll 
22 
11 
1] 
ll 
11 
11 


11 
22 


ll 


ll 
22 


11 
11 


LTF 


ti 


uw 


11 


an 


SIGNAL 
BO1B841 
BC1B42 
BO1B43 
BO04B70 
BO4A57 
BO4A58 
BO4A59 
BC 4A60 
BO4A61 
BC4AG2 
BO04A63 
BO4A64% 
BOZA70 
B15869 
BOSA43 
BOZAT4 
BOSA53 
BO4B84 
BOSA84 
BO1B5% 
BO5A70 


BO5SA74 
BOSA?S 


BO5A65 


BO1829 
BO1B29 


BO1B15 


BO4A75 


CBL COLORS 


60459180 AL 


REV 


A 


PAGE 


74° «—pACK 

CRICIN 

EC2-c2bC4/2064 
EC2-28C7/2£07 
BC2-zBC8/2CCE 
ECe-2bCS/eCCS 
PC2-221C/cC10 
EC2-2Ell/ceCll 
EC2-2612/cC12 
EC2-2813/2013 
ECZ2-2614/2014 


@C2-2€15/2£15 


BC2-2b1E/cL1E. 


EC2-ZE17/2017 
BC2-2G1k/Z01E 
2C2-2B1S/2C015 
EC2-22827/2027 
BC2-2B28/202E 
ECZ-ZEzS/c02S 
EC2-2630/203C 
EC2-2E21/2031 


ECe-2bi2/cl3z 
PC2-2822/2C32 


BC2-2B33/2033 
£C2-2834/2034 
BCZ-2835/2035 
FECe-cE4e/e042 
BC2-2€43/2043 


\ 


60459180 AL 


LEVS 


CESTINATIOCN 


BC4-1835/1035 
BO4—2EC7/2007 
BG4-Z868/2008 
BC4-ZECG/2005 
BC4-2B1G/2D16 
BC4-zE11ls2011 
BO4-2612/2012 
BC4-2813/2013 
BC4-ZEl4s2014 
B04-1A35/1C35 
BCS-1B36/1036 
bC5-2b16/2C18 
BC4—ZAZ2/2C22 
B14-1627/1037 
BC5-2AC4/2C04 
e05-zpals/2p15 
BUE=ZEC4/2004 
BCl-1e19/1015 
BC4—zezls2021 


BC1-163C/1D3C 
BC5-2BC5/2D05 


BC5-2B33/2033 
8C5—-2B34/2034 
BC5—zAC5s2C05 
BCE-1AZSE/1 CIE 


BO5-1A35/1C35 


LEVS 


ll 


11 


LTH 


SIGNAL 
BO4B35 
BO4B5?7 
BO4B58 
BG 4B59 
BO04B60 
BC 4861 
BO 4B62 
BG4B63 
BC4BE4 
BO4A35 
BO 2B66 
BC5B68 
BO4A72 
214837 
BG2B77 
814B54 
BOzZe79 
801819 
BO4B71 


801B30 
801B30 


8C5B83 
BO5SB84 
BO1A29 
BO1A20 


BO2B93 


CBL COLORS 


8-75 


REV 


A 


A 


A 


FACE 


75° -FsCkK 


CFICIN 


BC4-yA]12/1C12 
£C4=1413/1C13 


EC4-1A4¢4/1024 
€C4-142441024 


EC4=-14¢5/1C25 
EC4-1 425/125 


EC4-1AcEsIC EE 
EC4-1AZ26/1C26 


BC4-1LAc7/1C27 
EC4-yActI/1CZ7% 


EC4-LAZE/ICZE 
EC4-lAcE/1CZE 


EC4-14¢e5/1C2S 
FC4=-1425/1C29 


EC4-142C/1C3C 
EC4-y42C/1C4C 


 €C4-142171031 


EC4-1421/1¢31 
EC4-] 4422/1032 
BC4-1424/1C34 
6C4-1425/1C35 
BC4-1443/1C43 
EC4-18C3/1063 


EC4-18C4/10C4 
EC4=18C4/1004 


BC4-1824/1024 
Bc4-1824/1024 


PC4-1625/1025 
EC4-1825/1025 


EC4-10@ces1Cze 
EC4-1] 8226/1026 


0C4-1827/1027 
BC4-18e7/1C27% 


Levs 


DESTINATIGN 


BC 5-1A4Cs41040 
BC4-1E34/1034 


BC2-1A24/1 C24 
bO5-1424/1C24 


BGc-1Ac5/1C25 
BCS5-1A25/1C25 


BC2-1AcEs/1C2E 
BCS5—$1A26/1C26 


bO2-laAc7s1C27 
&CS-1LAc7/1C27 


BC2-1A28/1C026 
BCS-1A28/1C28 


BCz-}429/1C29 
BO5=-1AcG¢1C29 


BC2-1A30/1C30 
BECS-JAzC/1C3C 


BO2-1431/1C31 
BC5-1A31/1C31 


BECS-cEeG/20cS 
BC5-1822/1022 
BO2-cb15/2015 
8C5-1838/1038 
BC4—-<¢B24/202% 


BC1-1AC4/1C04 
BC4=-2A34/2C3%4 


BC2-1824/102% 
PCS-1&24/1024 


BO2—-1825/1025 
BO5-1825/1025 


BCZ-1EzEsiC2E 
BCS=-1226/1026 


BO2—-le27/1p27 
BC 5-1827/1027 


LEVS 


11 


ll 


LTH 


an 


SIGNAL 


@CEA40 
BO4B34 


BO4A24% 
BO4A24 


BO4A25 
BO4A25 


BO4A26 
BO4A26 


BO4A27 
BO4A27 


BO4A28 
BC4A28 


BC4A29 
BO4A29 


BG4A30 
BO4A30C 


HO4A31 


BO4A31L 
805879 
BO4A34 
BO4A35 
BO04A43 
B04%B74% 


BOSB72 
BOS5SB72 


BO4B24% 
264824 


BO4B25 
BO04B25 


BC 4826 
BO4B26 


804827 
BC4B27 


CBL COLORS 


60459180 AL 


REV 


> 


r > 


> 


> 


PAGE 


76 FACK 
CRICIN 


BC4-1828/1026 
8C4-1828s1C28 


BC4-1B25/1025 
EC4~1E25/1025 


BC4-1820/1030 
PBC4-1282C/103C 


2C4-1821/1031 
BC4-1821/1031 


FC4-1823/1032 
BC4-1834/1034 
BC4-1825/1035 
BC4-2AC3/2CC3 
BC4-2AC5/z2CC5 
EC4-2AC7/zCC7 
BC4=-2AC8/2C08 
BC4-2ACS/2COS 
EC4-241C/201C 
BC4-2A11/2C11 
BC4-2Al12/2C1z 
BC4~-2413/2C13 
EC4-2A14/2014 
BC4-2437/2C17 
BC4-2A2C/2C2C 
BC4-2Az1/2C21 
EC4-ZhcesclCZ2 
BC4-2Ac5/2025 
BC4-2AcbEs2C2E 
BC4-2A27/2C27 


BC4-2A20/2C3C 


60459180 AL 


CESTINATICN 


BO2-1B828/1028 
BO5=-12828/1028 


BC2-1E2G9/1025 
BOS-1829/1029 


202-1230/10D30 
BCS-18ac/1D3C 


BO2-1831/1031 
805-1831/1031 


BO5-za28/2C28 
BO4-1413/1C13 
BO2-zBC4/2004 
BO5=2413/2C13 
BC5-1438/1C38 
ECZ-zAc7/2CC7 
BG2-ZAC8/2C08 
BO2-zac9/2C0S 
BC2-2410/2C1C 
BC2-zA11/2C11 
BC2-zal2s2Clz 
BO2—2413/2C13 
BOZ-ZA1l4/2C14 
BCS-1A42/1C42 
BO5-ZAz5/2C25 
BO5-1824/1034 
BC2-2£18/2018 
BG2-2443/2C43 
BC1-ZB14/2014 
BO5~2A18/2C18 


BC5-2A30/2C30 


LEVS 


LTt 


i & 


> 


STIENAL 


804828 
B04828 


BC4B29 
BO4B29 


BC 4830 
BO 4B30 


B04B31 
B04831 


BC 4B33 
BO4B34 
BC4B35 
BO5A63 
BO4A55 
BO4A57 
BO4A58 
BO4A59 
BC4A60 
BO4A6) 
BC4A62 
BO 4A63 
BO4A64 
BOSA42 
BO4A70 
BOSA71L 
BO4SA72 
BOGAT5 
BC4ATE 
BO4A77 


BOSA80 


CBL COLORS 


REV 


A 
A 


P= ae = 


PAGE 


77 PACK 
CRIGIN 
EC4-2421/2C31 
BC4-2432/2C32 
BC4-2A33/2C33 


BC4-2A34/2034 
BC4-2A324/2C34 


BC4-cA25/2C35 
PC4=-2A36/2C3E 
BC4-2437/2C037 
EC4=-cAz6/2C38 
BC4=2A4C0/2C4C 
BC4—-cA41ls/2C41 
EC4-2h4e/204Z 
BC4-24437/2043 
OC4-28C 7/2007 
PC4-2bCE/2C C8 
BC4-2bCS/cCCS 
Ec4-cblc/sccic 
PC4-2B11/2011 
PC4-2b8l2/cCl2 
EC4-2€132/¢0123 
EC4-2814/2014 
BC4-cBz20/2020 
BC4-cB82l/2C2l 
EC4=ze22/Z022 
PC4-cbe4/ele4 
BC4=2b25/2025 
BO4-cBeEsel26 


EC4—-cbc?s/cl27 


CESTINATIGN 


- 


BC5-<cA31/2C31 
BG5~-1841/1041 
BOS-1017/1017 


BC5=2822/2022 
BC 4-1BC04/1004% 


BOS=2A3572C35 
BO5=2A36/2C36 
BC5-2437/2C37 
BC5-2426/2C38 
BO5—-2£40/2C40 
BC5-2A41/2C41 
BC5=2442/2042 
8C5—-2443/2043 
BCc-zkC 7/2007 
802-z28C08/2006 
BOz-cREC9/2D009 
BC2-cPblcs2cic 
bO2-cell/2D11 
BO2-2Bl2/2D12 
BC2-2813/2p13 
BO2-2814/2014% 


BOc—-cAC3/2C03 


—BO02-2831/2031 


BO5-1417/1C17 
BC4-1E€C3/10C3 
B13-12831/1631 
BO5-2824 4/2024 


BC5~2419/2C19 


LEVS 


11 
11 
ll 


LTh 
3 
7 


1¢€ 


1¢ 


1C 


SIGNAL 
BOSA81 
BO5B41 
B04A83 


BOSB?2 
BO5872 


BOSA85 
BOSA86 
BO5A87 
BOSA88 
BOSA90 
BOSA9IL 
BO5A92 
BO5A93 
BO04857 
BG 4B58 
BO4B59 
BO 4B60 
BO4B61 
BO4B62 
B04B63 
BO 4B64 
BO4B70 
BO4B71 
BO4B72 
BO4B74 
BO4B75 
BO04B76 


BC4877 


CBL COLORS REV 


60459180 AL 


PAGE 


78 PACK 


CFRICIN 


BC4-2830/203C 
EC4-2E21/203)1 
6C4-22833/2033 


BC4-2B824/2034 
EC4-2624/2034 


BC4~-2B825/2£35 
BC4-28326€/2036 
BC4-2827/2037 
8C4-2828/2038 
EC4-2b4cscl4C 
EC4-22841/2041 
BC4-2B842/2042 


BC4-2843/2043 


60459180 AL 


LEVS 


CESTINATIGN 


BO5-2B30/2D36 
BCS-ZE31/2031 
BO5—2812/2D12 


BO2-2A26/2C26 
BC5<2acgs2CC9 


BO5—¢2835/2035 
BOS—<B36/2036 
BO5-2837/2037 
B05-2838/2038 
BC5-cE4C/204C 
BC5-2841/2p41 
BC5—2842/2042 


B05~2843/2043 


LEVS 


LTh 


SIGNAL 


BO5880 
BO5861 
804B83 


BC 4B84 
BO 4B84 


BO5B885 
BOSB86 
BO5B87 
805888 
BOSE90 
805891 
605892 


BO5893 


CBL COLGRS REV 


FACE 


8-80 


796 PACK 
CRIGIN 
BC5-1AC3/1CC23 
€C5=1403/1CC3 


BC5-14C4/1C04 
BC5-14C4/1C04 


BC5=1AC5/1C05 
BC5-1AC5/1C05 


BC5-1AC7/1C07 
ECS-1AC7/1CC7 


PCS-1ACE/1 C08 
BCS-1ACE/1COE 


PC5-140S/1CC9 
BC5-1ACS/1C0S 


OC5-1A1C/1C1CG 
ECS5-141C/1C1C 


€C5-1A11/1C11 
eC5-1Al1/1Cll 


8C5=-1A12/1C12 
EC5-1A12/1C12 


BCS-1A13/1C12 
EC5-141371C13 


EC5-1414/1014 
EC5-1A14/1014 


PC5-1415/1C15 
&€C5~-1415/1C15 


OCS-1A1E/1C16 
EC§-1416/1C16 


BCS-1417/1C17 
BCS-1lAczZ/1C22 
EC5=-1424/1024 
EC5-1Az25/1C25 
ECS-1AcE/1C2E 
BC5-1A27/1C27 


BCS-1Azce/1C28 


DESTINATION 


BC2-14C€3/1C03 
BC7-1AC3/1C03 


BG7-1AC4/1C04 
BG2-1AC4/1C04 


BO2-1AC5/1C05 
BG?7-1AC5/1C65 


BC2-1AC7/1CC7 
BC7-1AC7/1CC7 


BC7-1AC8/1C08 
BO2-1AC8/1C08 


BO@-1AC9/1C09 
BC2-1AC9/1C69 


BC?-1A10/1C1C 
BC2-1A1C0/1C1C 


BC ?-1A11/1C11 
BO2-1A11/1C11 


BCW-1AI2/1C12 
BC2-1A12/1012 


BC 7-1A13/1C13 
BC2-1413/1C13 


BC7-1A14/1C14 
BOZ-1A14/1C€14 


BO7-1A15/1C15 
BO2-1A15/1C15 


BO7-1A16/1Cl1E 
BC2-1A16/1C16 


BO4—zB2e2/2022 
B15-2819/201S 
BO04—-1A24/1024% 
BO4-1AZ5/1C25 
BC4~1A26/1026 
BO4-1A27/1C27 


BC 4-1A28/1C028 


LEvs 


11 
22 


11 
22 


11 
22 


il 
22 


LTk 


3 


SIGNAL 
BO5A03 
BOSAQ3 


BO5A04% 
BO5A04% 


BOSA05 
BOSA05 


BOSA07 
BOSAO? 


BOSAQS 
BCEACS8 


BCSA09 
BO5ACY9 


BCEA10 
BC5A10 


BOSAL 
BCS5SA11 


BOSAL2 
BO5A12 


BCSA13 
BQOSA1L3 


BOSA1LS 
BCEA1L4 


BOSALS5 
BOSA15 


8C5A16 
BO5A16 


BO4%B72 
B15B69 
BO4A24 
BO4A25 
BO4A26 
BO4A27 


BO4A28 


CBL COLORS 


60459180 AL 


REV 


PD» b> 


> b> 


> > 


PACE 


ec PACK 
CRICIN 
&C5-1A26/1C295 
EC5-142C/1C3C 
EC5-1421/1C31 
BC5-1423/1C33 


BC5-1A24/1C034 
EC§&-1424/1¢34 


BC5-1A35/1C35 


BC5-1A2E/1C3E 
BC5-1A26/1C36 


BC5-1A38/1C38 
ECS-1A4SC/1C4C 
BC5-1A41/1C41 
BCE-1A42/1C42 
EC5-1443/1043 


BC5-18C3/1003 
BCS-18¢C3/1003 


EC5-1bC4/1064 
€C5-18C5/1005 


BC5-1BCE/ICOE 
Ecs-1leCe/icce 


BC5-18CS/iC0S 
BECS5-16CS/1005S 


BC5-181¢C/101¢ 
ECS-181lc/1C1C 


BC§-1811/1011 
EC5-1811/1011 


BCS-1812¢/1012 
BC&-1812/1£12 


EC5-1213/1013 
EC5-1813/1013 


ECS5-1614/1014 
BEC5-1E614/1014 


60459180 AL 


LEVS 


22 


CESTINATION 


BC4=-1A29/1C29 
B04—-1A30/1C30 
8C4—-3421/1C31 
BCl-1Az2/1C22 


BO1-1A35/1C35 
BC2—2A24/2C24 


BOZ—2B43/2043 © 


BO1-14¢0/1C20 
BC2-2842/2042 


BO4—-2A0542C05 
BC 4-1412/1C12 
BO1-1804/1604 
B04—-2A17/2C17 
BC2—2422/2C22 


BG2-18C3/1063 
BO7-1B803/1003 


bC7-1EC4/1604 
BO7-1805/1065 


BO7-18C6/1008 
BC2-18C8/1008 


BC7-16C9/10C9 
BGZ~1809/1009 


BbC7-1810/1010 
BG2-1B8B1C/101C 


BC7-1211/1011 
8C2-1811/1011 


BC7-1812/1012 
BCZ-1B1l2/101<c 


BC7-1813/1013 
BC2-1813/1013 


PC7-1214/1014 
BO2-1814/1014 


LEVS 


22 
22 
22 


1l 


LTF 


3 


SIGNAL 
BO4A29 
BO 4A30 


BO4A31 


BCZA74 
BUZAT4S 


BO2B93 


BO1A20 
BO1A20 


BO4A55 
BO5A40 
BO1B04 
BOSA42 
BO5A43 


BOSB03 
BO 5803 


BCSBO4 
BG5B05 


BCS8C8 
BC5BC08 


BO5B809 
BO5809 


805810 
BO5B10 


BCSB11 
BO5B11 


BO5B12 
BOSB812 


805813 
BO5B13 


805814 
BO5B14 


CBL COLORS 


8-81 


REV 


A 


> b> 


De 


FACE 


8-82 


€1 FéeCK 
CRICIN 


BCS-1815/1015 
EC5-12815/1015 


BC5-1216/1016 
BC5-)B1E€/1016 


EC5-1€17/1017 
EC5-1P22/1022 
BCS=-1824/1024 
BC5=-18@25/1025 
PC5-182€/1026 
OCS-1Pci/ile7 
EC5-1826/1C28 
eCS-1e2S54102S 


ECS-1F2Cs1C03C 


@C5-12831/1C031 


€C5-1822/1032 
&£C5=18324/1034% 
BC5-1B35/7035 
ECS-1]@2€/103€ 
BEC5-1826€/1038 


ECS-184cC/104C 


EC5-1841/1041 


BOC5-1842/1042 
BCS-1643/1043 
PC5-2AC3/2CC3 
BCS-2AC4/2C064 


ECS-céCSseCcs 
EC5=24C5/2C05 


BC5-2AC7/2C07 


BEC5-2ACe&/cCCR 


CESTINATION 


BO7~1815/1015 
BCZ-1E&15/1015 


BG7-1B816/1D16 
BO2-1B816/10i6 


BC4-2433/2033 
BC4~1A34/1034 
BC4-1B24/1024 
B04-1825/1025 
BC4-1B26/1026 
BC4- 1827/1027 
BO4~1828/1028 
B04-1829/1029 
BC4-1£30/103C 
B04~1821/1031 
Blé-zezes2pz6 
BO4-ZA21/2C21 
BOZ-ZA41/2C41 
BC2-zblé/2C16 
BO4-1443/1043 
B13-1434/1C34 
BC4-2£32/2C32 
BO2-1A19/1C19 
BC1-12803/1003 


BO2-2425/2C25 


BOc—ZB27/2027 


BC1-1Az259/1029 
BO2-2835/2035 


BC1-1814/1914 


BG1-1414/1C14 


LEVS 


ll 
22 


il 
22 


ll 
11 


ard 


LTt 
4 
4 


4 
4 


SIGNAL 


BO&B15 
BO5B15 


BO5B16 
BO5B16 


BO4%A83 
BO4A34 
BC 4824 
BO04B825 
B04B26 
804827 
BO4B28 
BO04829 
B04B30 


804831 


BO5B32 


BO4A71 
BO1B29 
802666 
BO4A43 
B13A34% 
BO5B41 
BO2A19 
201603 
BO5A53 
BO2B77 


BO1A29 
BO1A29 


BO01814 


BO1A14 


-CBL COLORS REV 


60459180 AL 


PAGE 


82 PACK 
CRICIN 
BC5=-2ACS/2C09 
BCS-2aCG/2CCS 
PC5-2A13/20123 
BC5-2414/2C14 
BCS-2A15/2C15 
PBC5-2A}17/2C17 
BC5-2A1E/2C18 
EC5-241S9/2C1S 
PBC5=<2A2C/2C20 
BC5-2Acls2c2l 
ECS-ZzAc2/eC2zZ 
PC5-2A24/2024 
BC5-cActs/eC25 
EC5-2Acb/2C2E 
PCS-2A27/2C27 
ECS-24z2€/202E 


EC5-2A30/2C3C 
PC5=2A20/2C3C 


EC5-2421/2C31 
EC5-24321/2C31 


BC5S-2A24/2C34 
EC5-2424/2C034 


BC5=2435/2C35 
€C5-24325/2¢35 


ECS-2A2€/2C3E 
EC5-2A26/2C3E 


BC5-2A27/2C37% 
ECS-2Az20/¢2C37 


BC5-2A28/2C38 
EC5-cAZE/EC3IE 


ECS-Z2A4C/2C4C 


60459180 AL 


LEVS 


DESTINATION 


B14—-2816/2016 
B04—-2B34/203% 


BC4-z2AC3/2C03 
BO2-1A21/1C21 
BO2-zA40/2C40 
BCS-2B14/2014 
BO4-2A27/2C27 
BC4-2b27/2027 
BC2-2437/2C37 
8G1-2813/2013 
B13-1438/1C36 
BO2-2A38/2C38 
BC4—¢<acO0s2C20 
BO2=2A4zC/2C20 
BO1-2A09/2C09 
8C4-12823/1033 


BC4-2A30/2C3C 
BC 7-2A30 /2C30 


BC 4-2A31/2C31 
BC 7=2A31/2C31 


BO02-2A34/2C3% 
BC%7~2424/2C34% 


BC7-2A35/2C35 
BC4-2A35/2C35 


BO7-zA26/2C3E 
BO04-2A36/2C36 


BC 7-zA37/2C37 
BC4-2A37/2C057 


BO7-2A38/2C38 
BC4-2A38/2C38 


BC7-cA4C/2C4C 


LEVS 


ll 
22 


it 
11 
ll 
11 
11 
ll 
11 
lil 
ll 
22 
11 
11 
ll 


11 


LT 


ur 


tw 


SIGNAL 
BO04884 
BO4B84 
BC5A63 
BOSA64 
BCSA65 
BOSB64 
BOSA77 
804B77 
BOSA70 
BO1B63 
B13A38 
BOSA74 
BC4A70 
BO2A70 
BO1A59 
BO4233 


BO5A80 
BOSA80 


BOSASl 
BOSA81 


BO5A84 
BOSAE4 


BO5A85 
BOSA85 


BO5A86 
BO5A86 


BOSA87 
BO5A87 


BO5A88 
BQSA88 


BUSAGO 


“CBL COLORS 


8-83 


REV 


> 


PAGE 


8-84 


&€3 FaCck 
CFICIN 
BC5-2A4C/2C4C 


BCS-2A41/2C4] 
EC5=-2441/2(641 


BC5-2A42/2042 
BCS=-2A4e/2042 


EC5=-2443/2C43 
EC5-24437/2043 


BC5-28C37/2003 


BC5=28C4/20C04 
EC5-28C4¢/2z004 


BCS-ceces2cos 
EC5-2eC7/2C0C7 
EC5-28C8/cCCE 
EC5-cElc/czllc 
BC5-2212/20£12 


eCS-cbysS/2C1s 
ECS-cble/ells 


PBC5-2f1E/2C1E 
QcS-2617/2Cl17 
ECS-2b1esclié 
eOC5-2bc2/e02e2 
BCE-2824/2024 
BC5<-2P25/2e025 
EC5-zEzS/z0es 


ECS-cP2c/2l3c 
EC5-283¢C/2C30 


EC5-2831/2C31 
BC&-¢8321/¢031 


BC5-2832c/2032 


€C5-2823/2¢033 
ECS=2F 23/2032 


Levs 


CESTINATIGN 


BC4=zA4C/2C40 


BC7-2441/2C41 
BC4=2441/2C41 


BO7-2A42/2C42 
BO 4-zA42/2C4%2 


BC 7=2A43/2C43 
B04—-2443/2C043 


BC1-1AC3/1C03 


BC2-2B829/202S 
B14-144C/1C406 


BC2-2822/2032 
BOZ-1A35/1C35 
B14-1835/1035 
BCi-~cAC4G/2CC4 
B04-2833/2033 


BO2-2228/2028 
B14—<cEC4/2004 


BC1-1822/1D22 
BO1-1A19/1C19 
BC2-2E17/2017 
BC 4=2A24/2C034 
BC4-zEzZé/2p26 
bC1-2610/2D10 
BC4—-1432/1C32 


BC4—cb2C/2036 
&C7-2230/2030 


BO?-2B31/2031 
BO4-2E31/2031 


BO7-Z£32/2032 


BO 2-2B833/2033 
BC 7-2833/2D33 


LEVS 


22 


LT 


ur 


mw 


& &! 


as + 


SIGNAL 
BO5A90 


BOSA91 
BCS5A91 


BOSA92 
BOSA92 


BO5A93 
BOS5A93 


BC5853 


BO02B79 
BO02879 


601830 
BOS857 
B14835 
BOSB60 
BO4B83 


B14B54 
B14B54 


BO5B66 
BOSB67 
BO5B68 
BOSB72 
BO4B76 
805B75 
BO5B79 


BO5880 
BO5880 


BO5681 
Pec5B681l 


BOSB62 


BO5B83 
BOSB83 


CBL COLORS REV 


60459180 AL 


A 


PAGE 


84 PACK 
CFRICIN 


BC5-2824/2034 
BC5-22824/2034 


ECS-2b25/2035 
OC5-2835/20C35 


OC5-cb2Es/2C3E 
OCS-cb2€/z2C3E 


PC5-2827/2037 


BC5-2B27/2037. 


PCS5-cP26/cl38 
BC5=-28286/2C38 


BCS-2b4C/2eC04C 
BECE-cE4Cscl4c 


OC5-2841/2041 
EC¢5-22841/2041 


ECS-2E42/2042 
BC5=2842/2042 


BCE-28437/2043 
ECS-2843/2042 


60459180 AL 


LEVS 


CESTINATION 


BC2-2B24/2034 
BC 7-2B324/2034 


BC7-2635/2p035 
B04-2B835/2035 


BO 7-2836/2D036 
BC4—2E£36/2036 


BC 7-2837/2037 
BC4—-2B37/2D37 


BG7~2B36/2036 
BO04-¢2838/2038 


BG 7-2840/2046 
EC4—-zE4C/204C 


BO7—<B41/2041 
B04-2B41/2D041 


BC7-Z2£42/2042 
BO 4-2B42/2042 


BC 7-2B43/2043 
BC4=-2£43/2043 


LEVS 


ll 
22 


1l 
22 


11 
22 


LT 


SIGNAL 


BO5B84 
BO5B84 


BC5B85 
BO5B85 


BC5B86 
BC 5886 


BO5B87 
BO5B887 


BOSB88 
BO5B88 


BO05890 
BO5890 


BO5B91 
BO5891 


BO5892 
BO5B92 


BC5B93 
BC5BS93 


CBL COLORS 


REV 


> 


rr > 


FACE 


ES FFCK 
CFICIN 
BC7-1AC3/1C03 
€C?7-14C03/1CC3 


PC7-1AC4/1C04 
BC7-1AC4/1C64 


BC7-14¢€5/1C05 
BC7-14C5/1C05 


BC7-1AC7/1C07 
EC7=-14C7/1CC7 


BC7-1LAC8/1C0E 
EC7-1LACE/1CO# 


EC7-1ACS/1CCS 
PC 7-14CS/1C0S 


BC7-1A1C/1C10 
EC7-1410/1C1C€ 


EC7-1411/1C11 
BC7-1AI1/1C11 


OC7-1A12/1Cl12 
BC7-1AI2/1Cl12 


BC7-1413/1C123 
EC7-1413/1C13 


BC7-1A14/1C€14 
BC7-1A14/1C014% 


BC?=$1A]5/1C15 
OC7-1A15/1C15 


BEC7-1A1E/1C1E 
BEC7-1A41€/1C16 


OC7-1A17/1C17 
BC7-1A1E/1C1€E 
€C7-1A19/1019 


BC7-18C3/1003 
EC7-18C3/1CC2 


BC7-18C4/1004 
PC7-1EC4/1£0% 


EC7-1eECS/1CCE 
eC7-128C5/1005 


LEVS 


DESTINATIGN 


BCS=14C03/1CC03 
BC5=1AC3/1C03 


BC5-1AC4/1C0% 
BCS-1AC4/1C04% 


BOS=1AC5/1C05 
BO5—1A05/1C05 


BC9-1AC07/1C07 
BC5=-1AC7/1C07 


BC5-1AC8/1CG68 
BC8-1AC&E/1C08 


BO5~-14C9/1C09 
BO8—1AC9/1C09 


BCS-1A1C/1C10 
BC&-1A10/1C1C 


BO5-1411/1C11 
BQO8-1A11/1C11 


BC5-1A12/1C1l2 
BC8&-1A12/1C12 


BO5-1A13/1C13 
BC @-1413/1C13 


BC5-1414/1C14 
BC8—-1414/1C14 


BO5—1A15/1C15 
BO8-1415/1C15 


BOS-1416€/1C16 
BC8-1416/1C16 


BC9~2A13/2C13 
BC6—zb26/2D2E 
BO8—2b25/2025 


BO9-1803/1003 
ECS-1EC3/10G63 


BO5-1204/1004 
BOS-1B04/100% 


BG5-1805/1005 
BO9=1B05/1005 


LEVS 


LTk 


+ 


& 


SIGNAL 
BOSAC3 
BO5A03 


BOSA0% 
BC5A0% 


BC5A05 
BO5A05 


BCSAQ07 
BO5SAC7 


BOSA08 
BO5A08 


BO5SA09 
BOSAQ9 


BOSA10 
BQ5A10 


BOSA11 
BCSAl11 


BOS5SAl12 
BO5Al2 


BO5A13 
BC5A13 


BOSA1S 
BO5A14 


BCSA15 
BO5415 


BOSA16 
BC5A16 


BO7A17 
BO8B76 
BO8B75 


BO5B03 
BOSEC3 


BO5B04 
BO5B04% 


BO58C5 
BO5B05 


CBL COLORS 


60459180 AL 


REV 


> YP 


PAGE 


€€ PACK 
CRICIN 
BC7-18C8/1C08 
EC7-1eCe/1CCé 


EC7-1BCS/1£0S 
BC7-18CS/100S 


eC7-1P1C/101¢ 
eC7-1B8B1C/1C1C 


BC?7-1811/1011 
€c7-1211/1011 


BC7-12812/1012 
EC7-1@12/1012 


£C?-1613/1013 
&€7-1813/1013 


EC7-1614/1014 
EC7-1614/1014 


€C7-1815/1015 
PC7-1815/1C15 


BC7-1616/1C1E 
EC7-1E1E/1C1E 


EC7-1817/1017 
&C7-1E18/1C186 
@C7-1819/1015 
EC7-2414/2C14 


EC7-2A420/2C3C 
EC7-2A2C/2C3C 


EC7-24217/2C31 
FC7-24£31/2C31 


EC7-2A24/2C34 
EC7-2A24/¢C34 


BC7=$2435/2C35 
OC 7-2A25/2C35 


EC7-cA2E/2C3E 
RC7-2A3€/2C3E 


OC7-2A27/cC37 
EC?-ch27/c2C37 


60459180 AL 


LEVS 


CESTINATICN 


BCS-1ec8s1C08 
BC8-1EC8&/1008 


BC5-18C9/1009 
BC8-1EC9/1D09 


BC5-1610/1010 
BC8-1B10/1010 


BOS-1811/1011 
BC8-1E11s/1611 


BC5-1612/1012 
BCB-1E12/1D12 


BO5—1813/1013 
BC8-1813/1D13 


BC 5-1814/1014 
BC8-1B14/1D014 


BOS—1815/1015 
BC6-1815/1015 


BC5-1816/1016 
BO08-1816/1016 


BCS6-2813/2013 
BC@-zA26/2C26 
BOg- 2425/2025 
BCS—-cbl4s2C14 


B06-2430/2C3C 
BCS-2A30/2C3C 


BCS-2A31/2C31 
BO5-2A31/2C31 


BO8-2A34/2C34% 
BC 5-2434/2034 


BO5—<2a35/2C35 
BC 8-2A354/2C35 


BC5—-cAs€/2C3E 
BC8-2A3¢/2C36 


605-2A37/2C37 
BC8-2A27/2C037 


LEVS 


11 
22 


11 


ll 


11 


LTh 


a 


w + 


SIGNAL 
BC 5808 
BO5B08 


BO5B09 
8CE5BC9 


BO5B10 
BO5B10 


BC 5811 
BO5B1l 


BCSBl2 
BC5B812 


BO5B13 
BO5B813 


865814 
BOSB14 


BOSB15 
BOSB15 


BO5B16 
80605B16 


BCSB63 
BO8A76 
BO8A75 
BC 7AG4 


BO5A80 
BO5A80 


BCSAg1 
BOSAB1 


BOSA84S 
ROSAE4 


BO5A85 
BO5A85 


BCSA86 
BO5A86 


BOSA87 
BO5A87 


CBL COLORS 


REV 


PAGE 


87 =pACk 
CRICIN 


BC7-2A28/2C38 
BC@~ZA28s/z2C3HE 


EC?-244C/2C4C 
EC7T=2A4C/2C4C 


BC7-2A41/2eC41 
EC7-cA41/2C41 


PC7-2h42/2042 
BC 1-2A4c212C42 
BC7-2A43/2042 
EC 7—2443/2C43 


BC7-2620/2030 
EC7-cB2C/cl3C 


8C7-2B831/2031 
BC7-<¢B21l/2C031 


EC?2622¢/ce032 
EC7-2822/2032 


PC 7-¢28237/2C033 
PC?-c2B23/¢033 


BC7-2834/2034 
BC 7-2824/2034% 


EC?@-eb25/e035 
&C7-2835/2C35 


EC7-2B2€s/203€ 
EC@-cbse/c03eé 


OC7-2037/2037 
BC7-2B327/2037% 


EC7-2828/2038 
PC7=-$282€/2038 


BC7-z2B4C/2040 
EC7-2F4C/204C 


PC?7-2841/2041 
BC7-2841/2041 


EC7-2E4e/c042 
PC7=2E42/2042 


BC7~2843/2043 
OC 7-2843/2¢042 


CESTINATION 


BC5—2A38/2C38 
BO8-2A368/2C38 


6C5—-224C72C4C 
BC8-2A40/2C4G 


BO5-2A41/2C41 
BC8-2441/2C41 


BES—ch42/2042 
BC8—ZA42/2C42 


BC5=-24437/2C043 
BC8-2A43/2C43 


BOS—2830/2030 
OC5—-zE3C/263C 


EC5-2831/2031 
BC9~-2831/2031 


BC5=zb32/2032 
BO9—2832/2032 


BO08—-2E33 4/2033 
BC &-2£33/2033 


bC8-2B34/2034% 
BO5—-2834/2034 


BC5—2E€35/2035 
BO6—-2835/2035 


BC5-2836/2036 
PC@-cE36/2036 


BC5-2237/2037 
BO8-22837/2D37 


BC5=2E36/2D038 
BG 8-2836/2038 


BC5-ZB40/2D46 
BCB=2B40/204C 


BO5~-2841/2041 
BO8—2B41/2041 


BC5-2642/2642 
BC8-2B42/2042 


 BO5—-28437/2043 


BC 8-2843/2043 


LEVS 


LTF 


w 


Ww & 


SIGNAL 


BOSA88 
BO 5A88 


BOSA9C 
BO5A90 


BOSAQL 
BOSAIL 


BOSAS2 
BOSAG2 


BO5A93 
BO5A93 


BO5B80 
BC 5880 


BO5881 
BOSB81 


BO5B82 
BO5B82 


BC5883 
BC5B83 


BOSB84 
BO 5B84 


BC5885 
BO5B85 


BCSB86 
BO5B66 


BO 5887 
BO5B887 


805B88 
BO 5888 


805890 
BC5890 


BOSB91 
BOSB9L 


BC5892 
BO5B92 


BO5893 
BO5B93 


CBL COLORS 


60459180 AL 


REV 


> 


> b> 


> 


PAGE 


€6 PACK 


CFRICIN 


BC8-1AC7/1C07 


PC8-1ACEs1COR8 
BC8-1ACEs/1 C08 


BC8-1ACS/1C0S 
Ece@-1ACG/1CCS 


BC6—-1A1C/1C1C 
PBC8-1AI1C/1C1C 


EC8-1A11/1C11 
BCE-1A11/1C11 


BC8-1A12/1C12 
BC8-1A12/1C1z 


BC8-1A13/1C13 
BC&~-1A13/1C13 


6C8-1414/1C14 
BC6§-1414/1014 


BCe-1AVS/1C15 
EC6@-1415/1C15 


OC&-1A16/1C16 
EC8-1A1E/1C16 


EC6-1Ai7/1C17% 
BC&-1A18/1C1E 
EC@-1A1S9/1C1S 
EC8-1A2C/1C2C 
EC8-1A21/1C21 
EC8-1AczZ/1C22 
BC8-1424/1024 
BC8-1LAZ5¢1C25 
ECB8-1ACE/ICZE 
BC&-1AzZ7/1C27 
ECE-1LAZEs1 C26 


BC8~1425/1C29 


60459180 AL 


LEVS 


11 


ll 


CESTINATION 


BO9-1B810/1D10 


B1C-1AC6s1C08 
BO7-1AC8/1C08 


B1G-1A09/1C09 
BC7-1AC9/1C0S 


B10-1410/1C10 
BO7-1A10/1C10 


Bic-1A11/1C11 
BC ?7-1A11/1C11 


B10-l1Al2/1Cl1l2 
BC7-1A12/1C12 


B1iC-1A13/1C013 
BO7-1A13/1C13 


61€-1414/1C14 
BO7-1A14/1014 


BLO-1A15/1C15 
BC7-1415/1C15 


B10-1A1E/1C16 
BO7-1A16/1C16 


BCS-1417/1C17 
BO9-1A16/1C16 
BOS-1A19/1C19 
BC9-1A20/1C20 
BO9-1A21/1C21 
BCS-1AcZzZ/1 C22 
BOSG-1A24/1C24 
BOS—1Ac5/1025 
BCS—-1426/1026 
BC9I-1LA27T/1 C27 
BC9-1A28/1C28 


BO9G=-1A29/1C25 


LEVS 


id 


11 


LTh 


tad 


tw 


Lys) 


uw 


SIGNAL 


809810 


BO5A08 
BO5A08 


BO5A09 
BO5A09 


BO5SA10 
BO5A10 


8C5A11 
BOSA11 


BOSAL? 
BOSA12 


BOSA13 
BO5A1L3 


BC5A14 
BO5A14 


BOSALS 
BOSA15 


BO5A16 
BOSAL6 


BO0SA17 
BOSA1L8 
BCSALID 
BC8A20 
BOGA21 
BOSAZ2 
BOS A24 
BO9A25 
BOGA26 
BOSA27 
BOSA28 


BO9A29 


CBL COLORS 


8-89 


REV 


PACE 


ESF ACK 
CRICIN 
BC@-1A2C0/1C30 
EC@-1421/1C31 
BC8-1A32/1C32 
EC8-1A23/1C033 
EC8-1434/1034 
BC 8-1A35/1C35 
ECe-LAZE/ICIE 
&C6-1427/1037 
Bce-y428/1C38 
ECE-1A4C/1C4C 
PC8-1441/1C41 
BC8-1A42/1042 
PC5-1443/1043 


EC8-1ECE/1CCE 
EC6-1BCE/ICCE 


EC8-1ECS/100S 
EC8-1e8CS/100S 


EC@-1E1C/1C01C 
BEC8-l]E1C/1C1IC 


EC8@-1611/10C1)] 
2c 8-18@11/10C11 


bC8-1812/1012 
EC8-1P12/1012 


EC@-1213/1012 
BCé=-1813/1013 


BC8-12B14/1014 
BC8-1E14/1014 


£C8-1815/10C15 
EC8-1615/1015 


EC@-121€/1016E 
PC6-12816/1016 


EC&-1817/1017 


LEVS 


CESTINATION 


BO9-1A30/1C30 
BCS-1431/1C31 
BC9-1A32/1C032 
BCG-1A33/1C33 
BO09~1A34/1C034 
BCSG-1435/1C35 
BCS-1A326€/1C36 
BOG-1A37/1C37 
BOS—-1A38/1C38 
BCS—1440/1C4C 
809-1A41/1C41 


BCG-1A42/1C42 


BCG=1443/1C43 


B10-16C8/1008 
2BC7-1EC8/10C8 


B1C-18&C9/1009 
BC7-18C9/1069 


B1C-1E1C/101C 
BC7-1810/1010 


B1C-12£11/1011 
BC7-12€11/1011 


B1C-12812/1012 
BGO 7-12812/1012 


B1C-1£13/1013 
BO7-1213/1013 


B10-1214/1014 
BO7-1214/1014 


B1C=1B15/1015 - 


BOQ ?7-1815/1015 


B1C-12B16/1016 
BO7-1B16/1016 


BC9-1817/1017 


LEVS 


ll 


LTh 


oy 


Ww & 


SIGNAL 
B08A30 
BC8A31 
BOWA32 
B0gA33 
BO8A34 
B08A35 
BO8A36 
B08A37 
BO8A38 
BCSA40 
BOSA41 
BC8A42 
BOGA43 


BO5808 
BC5B08 


BO5B09 
805B09 


BO5B10 
B05810 


BOS5B11l 
805811 


BO5B12 
BOSB12 


BO5B13 


BO5813° 


BO5B14% 
BGSB14 


BO5815 
BOSB15 


805816 
BO5816 


B09B17 


CBL COLORS 


60459180 AL 


REV 
A 
A 
A 


A 


PAGE 


GC PACK 


CRICIN 


Ece@-121e8/1018 
—EC8-12819/10195 
ECa-leeC/1Ce2c 
@C8-1821/1021 
BC8-18z22/1C22 
EC8-1824/1024 
&C8-1825/1025 
BC8-1LEcE/1026 


PC6-J@c7/1027 


~BC8-1B828/102E 


EC8-1825/102S 


BC6-1B830/1030 
BC8-1821/1031 
EC8-1822/10322 
£C8-1833/1033 
EC8-1824/1034 
FC@-1835/1035 
EC8-1836/103¢ 
EC@-1B27/1037 
BC8-1828/1038 
BC8-1B4C/104C 
EC6-1641/104) 
BC8-1B42/1042 
BC8-184371043 
EC8-2403/2CC3 
ECB-24C4/2C004 


ECE-ZACSs¢c CCE 


60459180 AL 


LEVS 


11 
ll 
1] 
11 
11 
1] 
11 
li 
11 
11 
1] 
11 
ll 
11 
11 
ll 
ll 
11 
11 
11 
ll 
11 
11 
11 
11 
11 


1] 


CESTINATIGN 


BC9-12816/1018 
BO09-1219/1019 
BCS-1Bc0/102C 
BO0S—-1221/1021 
BOS-1LE2e/1D22 
BCS-1824/1C24 
BCS-1B25/1025 
BCS-1626/1026 
BOS—-16827/1027 
BC9-1828/1028 
BCS-1E2S/10295 
8CS5-1420/1030 
BC9-1631/1031 
ECS-1E32/1D032 
8C9-18323/1033 
BCS6-1824/1034 
BOS-12P35/1035 
BO0S-1836/1036 
BCS-1637/1037 
BCS-1238/10356 
BCS-1640/1040 
BCS-1641/1C41 
BC9-1642/1D42 
609-1843/1043 
BCG=2AC3/2C03 
BOSGS—2A04/2C0% 


BCS—caC5/2C05 


4s) 


SIGNAL 


BCSB18 
809819 
BO 8B20 
BO8B21 
BO9B22 
BCSB24 
B0SB25 
BC9B26 
BOSB27 
BOSB28 
BCSB29 
BO8B30 
808831 
BC8&B32 
B08B33 
BO8B34 
808835 
808836 
206837 
BO8B38 
BO9B40 
BOSB41 
BO8B4¢2 
B0SB43 
BOGA5S3 
BC9A54 


BCGA55 


CBL COLGRS REV 


8-91 


FAGE 


8-92 


Sl PACK 


CFICIN 


PC&=-24C7/2CC7 
BCB8-2ACEs/2COE 
ECe-2eCSs2CCS 
BCB8-ZAIC/z2C1C 
EC8-cAl1/2C11 
ECA-2Al2/2C12 
BC8&-2413/2C13 


EC8-2414/2014 
PC6=$2A14/2C14 


BCB8-ZALEseC15 
EC@-cAlIS/cC15 


EC&-2A16/2C1€E . 


ECB8-ZALE/ZC1E 


EC@-2417/2C17 
Bc&=$2417/c¢C17 


OCS&—ZALEs/CZC1E 
EC8=ZALTEs/CCIE 


BC8=-2A1S/2C1S 
EC8-2A1S/2C1S 


EC&-2AcC/cC2C 
ECG6-cAcC/2eCel 


eC8-cAcl/cC2l 
BCE-2A22/2C22 
BCB8-2A24/2024 
EC8-cAcSscC2s 
ECB-2AcbEs/z2C2E 
BCE-2Acts/2Cc7 
eCe-ZAZesZC2€ 
BC8-2A423/2C323 


BC8-2A324/2034 
EC8=-2424/2C34 


LEVS 


DESTINATICN 


BC9=zACTs2C07 
BCG-ZAC8/2CU8 
BCSG=24C9/2C09 
BCS9-24A10/2C1C 
BCS-cAll/2Cl1l 
BOGS=zcAl2/2Cl2 
BO08—-228B13/2013 


BC &-2E14/2014 
BO08-2B13/2D13 


BC @-cb15/2015 
BC8-2814/2014 


BC8-2B16/2D16 
BO8—-2B15/2015 


BCé-2e17/2017 
BC8-2E16/20D16 


BO8-2618/2C016 
BC8-2b17/2017 


BC8-2b19/2019 
BO8—22E16/2018 


BC8-2E2U/202C 
BO8-2B819/2019 


B09-zA21/2C21 
BC9-ZA22/2022 
BO9=ZA24/2024 
BC7-1E15/1015 
BG7-1618/1D18 
BO9-ZA27/2C27 
BCG-2428/2C28 
BC9-1A10/1C10 


BC 7-<¢A34/2C034 
B1C-2434/2C34 


LEVS 


ll 
ll 
11 
1l 
ll 


ll 


LTFt 


uw 


&) to 


SIGNAL 


BOGA5S7 
BOSA58 
BC8A59 
BO09A60 
BCSAE1 
BO 8A62 
B14838 


814838 
B14B38 


B14838 
B14838 


B14B38 
B14838 


814838 
B14838 


814838 
B14B38 


B14B38 
B14B38 


B14B38 
B14838 


BOGA71 
BOSA72 
BOSA74 
BO8ATS 
BO8A76 
BO9SA77 
BOSA?8 
BOSA10 


BCSA84 
BO5SA84 


CBL COLORS 


60459180 AL 


REV 


> > 


FAGE 


SZ PACK 
CRIGIN 
EC8-2A35/2C35 
BC8-2A25/2C35 


BC8-2A2€/2C36 
BC8-2A36/203¢ 


ECE-2h27/¢C37 
BCE-2A37/2C3?2 


EC8-2A2E/2ZC3E 
EC8-2A28/2C328 


BCE-2440/2040 
PCE-2A4C/z2C4C 


EC8-2A41/2C4] 
BC6-2A41/2C041 


BCA@-cA4e/2C42Z 
ECE-244¢/2C4Z 


ECE-2443/2043 
PC8-2443/2C43 


EC8-2eC2/zCG23 
EC8-2BC4s/2004 
BC8-2BCS5/cCOs 
BC8-28C7/2CC7 
EC&-2e2C8/2C08 
EC8-zECS/ZL0S 
PCB8=-2eP1C/2C10 
ec8-2b211/2011 
ECE-2Bl2/2z01lz 


BC8-2813/2C13 
EC8-2B13/2C13 


EC@-2B14/c014 
EC8-2214/2014 


PC8-2b15/2015 
ECB8-cB15/cC015 


OC&-2P1E/2016 
BCa8-2PlEs/elle 


60459180 AL 


CESTINATIGN 


B1l0-2A35/2C35 
BC 7-2A35/2C35 


B1C=ZA36/2C36 
BO7-2A3Es2C36 


BlC-cA37/2C37 
BO7-2A37/2C37 


BlLO—-2A38/2C38 
BC7-cA38/2C38 


B1C-zA40/2C40 
BC 7-2A40/2C40 


B1lC-z2A41/2C41 
BC7=$2A41/2C41 


B1l1O-Z2A42/2C42 
BCI 2A4es/2C42 


- B10-2443/2C043 


BO7—2A43/2043 
BCS-2EC3/2D03 
BCS-2B04/2004 
BCO9-cbC5/2005 
BCS—2BC7/2007 
BOS-2paC8/2H08 
BCS—zEC9/2009 
BOS-2E10/2010 
BC9-2B1l1l/2D011 
BCS—Zel2s/2Cl2 


BC 8=cA13/2C13 
B8O08-ZA14/2C14% 


BC e@-2414/2C14 
BO8-2A15/2C15 


BC8-ZAL5/2C15 
BC¥—2s416/2C16 


BO8—cAlE/2C1E 
BO8-zAl7/2C17 


LEvs 


LTE 


w + 


ws 


w Ww 


WwW Oo) 


SIGNAL 
BO5A85 
BOS A85 


BOSA86 
BOSA86 


BO5A8? 
BO5A87 


BO5A88 
BOSAB 


BO5A90 
BO5A90 


BOSAS1 
BOS5A91 


BO5A92 
BOSA92 


BO5A93 
BOS5SA93 


BOSB53 
BCSB54 
BOSB55 
BOSB57 
BC9B58 
BO&B59 
BO9860 
BO9B61 
BC&B62 


B14B38 
814838 


B14B38 
B14B38 


B14B 38 
B14838 


814B38 
B14838 


CBL COLORS 


8-93 


REV 


> b> 


bo 


PAGE 


8-94 


S3 PACK 
CRICIN 
OC&-zB1l?/7e0l7 
BEC8-Z2B17/2C017 


BC8-cB1l8s/zC1é 
ECe=-2818/2018 


BPc&-281S9/2C1S 
BC 8-221S/201S 


“EC8=Z2B2C/2C2C 


BC8-2BcO/z02C0 
BCa-cpelscl2l 
BC8-2B822/2022 
BC8-2cBz24/2024 
EC8-cbcS/2025 
PC8-zBce/zC026 
BECE-2Ac27/2C27 
PCE-2B2E/2028 


BC8-2P23/2033 
Bc8-28 23/2032 


EC6-2834/2034 
BC8-2824/2034 


EC8-2E35/2035 
BC@=-2835/2C35 


EC8-c836/2036 
Bce@-2BzZé/cCi€ 


BC6-2837/2C037 
PC8-2837/2037 


EC&-2E26/2038 
PEC6-2B3E/2038 


OCB-2B4C/204C 
BCe-2B4C/eC4C 


FC6-2841/2C41 
BC8-2841/2041 


BC8-2B42/2042 
EC8-2842/2042 


LEVS 


DESTINATIGN 


BCB=-2Al17/2C17 
BO8—2A16/2C18 


BC 8=zA18/2C18 
BO6—-2419/2C19 


BC 8-2A19/2C19 
BG@-zAzo/2C20 


BC8=2A20/2C20 
B14-1B838/1D38 


BCS-zEc1/2021 
BOS=—2B22/2022 
BOS—2B24/202% 
BC?-1419/1C19 
BO7—-1A18/1C156 
BO9G-ZB27/2D27 
BO9=2E286/2026 


BC 7-2833/2033 
B1C-2823/2033 


BO 7-2B834/2034 
B10-2234%/2034 


B1C-<b835/2035 
BO7-2835/2035 


B1C-2B836/2036 
BC 7-2b36/203E 


61C-2837/2037 
BO7-<2B37/203¢ 


B1C-cE38/2038 
BO7~2238/2038 


B1C-2840/2D040 
BO7—-2E46/2040 


"B1C$2B41/2041 


BO7-2841/2041 


B1C-<b42/2042 
BC7=2B842/2042 


LEVS 


ll 
22 


ll 
22 


11 
Zé 


41 
22 


11 
11 
ll 
1] 


li 


ll 


1] 


Para 


LTH 


WwW Ww 


Ww 


SIGNAL 
814838 
B14B38 


B14838 
B14B38 


814838 
814838 


B14B38 
B14B38 


BOSB71 
BOSB72 
BO8B74 


BO8B75 


BO8B76 - 


BOSB77 
BO8B76 


805883 
BCSB883 


BO5884% 
BO5B884% 


BO5885 
BO5B85 


BO5B886 
BOSB86 


BOS5Be7 
BO5B87 


BO5B88 
BOSBSS8 


BO5B90 
BC5890 


BO5B91 
BOSB91 


BCEB92 
BC5B92 


CBL COLORS 


60459180 AL 


REV 


> 


PACE G4 pacK BO8 


CRIGIN LEVS CESTINATION LEVS LTF SIGNAL CBL COLGRS REV 
BC&-2243/2043 11 B1C-2843/2043 11 4 BO05893 A 
EC6-2843/2042 22 BC7-2243/2043 22 3 BG5B93 A 


60459180 AL 8-95 


PAGE 


8-96 


G5 PACK 
CRICIN 
ECS-14C3/1C03 
BCS-14C3/1C03 


EC9~1AC4/1C04% 
ECG-1AC4/1CC4 


BCG=14C5/1C05 
PECG-1ACS/1C€05 


OCS-1AC7/1C07 
EC9-=1LAC7/1CO7 


ECG-1A1C/1C1C 
2CS-1417/1C17 
EC9-1418/1C18 
BCG=-1A1S/1C1S 


ECS-y4Acc/1c2c 


PCS-1421/1C2] 


ECS-jyAc2/1C2Z2 
EC9-1424/10C24 
BC9-1A25/1C25 
ECS-14AzE/1C2E 
BC9~1LAZ7/1C27 
BC9-lLACEsIC2ZE 
BECG=1A42S9/1C2S 
EC9-1A20/1C30 
ECS-1421/1C31 
BC9=1A22/1C32 
BCS9-1A23/1C33 
ECS-1424/1C324 
EC9-1A25/1C35 
PC9-1LAZE/1C3E 


PC9-14327/1C37 


LEVS 


11 
22 


11 
2< 


11 
22 


lil 
22 


11 
1] 
11 
11 
11 
11 
11 
11 
11 
11 
11 
ll 
11 
11 
il 
11 
ll 
11 
1] 
1] 


ll 


ODESTINATIGN 


BC7-1403/1C63 
B14=-1A03/1C03 


B13-1AC4/1C04% 
BC7- 1404/1004 


BO7—-1405/1C05 
B1l7-1AC5/1C05 


BC7-14C7/1C07 
BlO-1407/1C07 


BO8—2A33/2033 
BCe-1417/1C17 
BO6—1A18/1C18 
B08~-1419/1C15S 
BCB=-14c0/1C20 
BOB-la2isicel 
BC8-1AZ2/1C22 
BOg—1A24/1C024 
BO8—-1A25/1C25 
bC@-1A26/1C26 
BO8-1A27/1C27 
BO08-1A28/1C028 
BO8-1A29/1C29 
BC6§-1A30/1C30 
BC6-1431/1C31 
BO8-1A32/1C32 
BC8-1A33/1C33 
EC €-1434/1C34 
BO8-1A35/1C35 
g08-1436/1C3€ 


BO08—1A37/1C37 


LEVS 


1] 
22 


ll 
22 


LT 


iw 


tw 


SIGNAL 
BO5A03 
BO5A03 


BO5A04 
BCE A04 


BOSA05 
BOS5A05 


BO5A07 
BOSAO0? 


BOSA1O 
BOSA17 
BOSA18 
BOSA19 
BO8&A20 
BOSA21 
BOS A22 
BOSA24 
BOSA25 
BOGA26 
BOSA27 
BCSA28 
BOSA29 
3808A30 
BO&A31 
BO8A32 
BO8A33 
BC8A34 
BO8A35 
BO8A36 


BO&A37 


C8t CoLORS REV 


60459180 AL 


PAGE 


S6 PACK 


CRICIN 


BC9-1A38/1C38 
ECS-1A4C/1C4C 
ECS-1441/1C41 
BCS-1A42/1C42 
BC9-1A43/1C43 


BC9-18C3/1063 
BCS-18C3/1002 


BCS-18C4/1004 
ECS-18C4/1004 


ECS-128C5/1005 
PCS-18¢5/1005 


€cC9-1281C/101C6 
ECS-1E17/1017 
BCS-181e8/1018 


BCS-1E1S/1015 


-ECS-1E2C/1C2C 


ECS-18@21/1C21 
&CS-1822/1C22 
BC9-12824/1024 
BCS-12825/1025 
ECS-1Bce€s1C2E 
£CS-1827/1C27 
BCS—1L@ces1CZe 
BCS-182S/102S 
BC9-183C/1030 
BCS-1821/1031 
ECG-1822/1032 


BC9-1233/1033 


60459180 AL 


LEVS 


11 
11 
11 
1l 
11 


ll 
2z 


ll 
22 


11 
22 


il 
1] 
1l 
ll 
11 
11 
11 
11 
il 
1] 
11 
11 
11 
11 
11 
11 


Lk 


CESTINATIGN 


608-1A38/1C38 
BC8-1440/1C40 
BO8—-1A41/1041 
BO8-1A42/1C42 
BO8—-1A43/1C43 


B80 %#-12803/1003 
B12-18C3/1003 


B17-18C04/1004 
BO7-18C4/1004 


B1l2-1805/1065 
BC 7-1805/1D65 


BC8-1AC7/1C07 
BC8-1817/1017 
BC8-1818/1018 
BO8-1819/1019 
BC 8-1820/102C 
BO08-1821/1021 
BO8-1822/1022 
BO&8—-1B824/1D24 
BO8-1825/1025 
BC8-1BZE/102E 
BO8-1E27/1027 
BO08-1B28/1028 
EC8-1829/1029 
BC 8—1830/10D30 
8O8-18321/1D031 
BO8-12832/1032 


BO0e-1833/1033 


LEVS 


ll 
11 
1l 
il 


ll 


LTE 


ar & 


w 


ta! 


SIGNAL 


BO8A38 
BOGA40 
BOGA41 
BOB A42 
BOGA43 


805803 
BOSBO3 


BO5B04 
BO5BC4 


BOSBO5 
BO5BC5 


809810 
809817 
809818 
809B19 
808820 
BO8B21 
805422 
BOSB24 
BO9B25 
205826 
809827 
809828 
809829 
BO 8B30 
BG@B31 
808832 


BO8B33 


CBL COLORS 


8-97 


REV 


PAGE 


67 PACK 
CRIGIN 

ECS-1824/1034 
eC$-1835/1035 
2C9-1836/103€ 
2C§-1827/1037 
ECS-1B28/1C38 
ECS-1E4C/IC4C 
ECS-1841/1041 
BCS-1B42/1042 
ECS-1843/1042 
BCS-24C3/2C03 
BC9-2AC4/2004 
ECG-2AC5/2C05 
EC9-24C7/2C07 
ECS-zAceszC0e 
BCG$-24C5/2C05 
BCS-241C/ZC10 
BC6-2411/2C11 
ECS-2412/2C12 


BC9-2A13/2C13 
EC9-2413/2C13 


EC9-2414/2014 
BCGS-cAclscC21 
BCG-2A22/2C22 
ECG-2Az4/2024% 
ECS-cAciseC27 
BEC9-2A2Ebs/2C28 
BC9-2A2C0/2C30 


BC9-2A31/2C31 


LEVS 


11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 


11 
22 


11 
11 
ll 
1] 
11 
11 
11 


lil 


DESTINATION 


BC@-1£34/1034 
BO8-1835/1035 
BO8-1836/1036 
B08-1837/1037 
gC¢8-1638/1038 
BC8-1240/1040 
pOe-1e41/1041 
BO8-1B42/1D42 
pOs-1643/1643 
BO8-ZAC3/2C03 
BO8-ZAC4/2C04 
BO&-2405/2C05 
BC&-zAC7/2C07 
BC8-zALB/2C08 
BOe-2A09/2C69 
BG8-zA10/2C10 
BOe-2411/2C11 
BC8-ZAl2/2C12 


BC?7-1A17/1C17 
B21-1A36/1C36 


BC7-2414/2C14 
BC8-cAcis2c2i 
BGB=cAc2/2C22 
BO8—2A24/2C2% 
BC8=—2A27/2C27 
BO8—zAZ8/2C28 
BO?—Z2A2C/2C30 


BO7=2A31/2C31 


LEVS 


11 
11 
11 
11 
11 
li 
11 
1l 
11 
11 
11 
11 
Lk 
li 
11 
Lt 
11 
il 


11 
22 


11 
ll 
ll 
11 
1l 
ll 
11 


11 


LTH 


a 


SIGNAL 
BO8B34 
BO8B35 
BO8B36 
BO 8837 
B08B38 
BCSB40 
B09B41 
BO8B42 
BO9B43 
BOSA53 
BO9A54 
BOSASS 
BO9A57 
BOSA58 


BO8A59 


BO9A60 


BO9A61 
BO8AG2 


BO7A17 
BQ7A17 


BO 7A64% 
BOSA71 
BOSA72 
BOGA?4 
BOSAT77 
BOSA78 
BO 5A80 


BCSA61 


CBL COLORS 


60459180 AL 


REV 


A 


A 


A 


PAGE 


S8 PACK 


CFICIN 


BCS-228C3/2003 
ECG-2EC4/2004 
EC9-2e8C5/2C0C5 
BCS-2BC 7/2007 
PCS-2eC8/2CC8 
BCSG-2BCS/2CCS 
ECS=2E1C/cL1C 
eC9=-2P11/2011 
PCS-2P812/2012 


EC9-2E12/2012 
8¢9=-2B813/2013 


BCS-2814/2014 
BEC9-2B821/2C21 
BCS-2Be2/2C22 
ECS-cbz4/2e024 
ECS-2827/2027 
BC9-2B<c8/202E 
ECS-2E20/c03C 


BCS-22821/2631 
BCS-2P21/2C031 


ECS-2Bb2¢/203¢ 


60459180 AL 


LEVS 


ll 
11 
11 


ll 


CESTINATICN 


BO8-2BC3/2D03 
BC8-zEC4/2D04 
BO8-Z2BC5/2005 
BO8-28C7/2007 
BC8&—28C8/2008 
BO8&—cBC9/2009 
BCB-Ze1C/201C 
BO@—2El1l/2011 
BO8—-2B1l2/2D1l2 


BC?@-1b17/1017 
B21-1B826/1036 


BO5—2A17/2C17 
BC6—2821/2021 
BO8—zB8z22/2022 
BC8—ZE24/2024 
BOG-ZB27/2027 
BO8—zBz28/20z8 
BC7-2E3G/253C 


B15-2B31/2031 
BC 7-2B31/2031 


BC7—-2B32/2032 


LEVS 


ll 
11 
11 


LT 


SIGNAL 


BO09853 
BOSB54 
BOSB55 
BCSB57 
BOSB58 
BO&B59 
BOSB60 
BO9B61 
BO8B62 


BO09863 
BOS863 


BOSBE4S 
BO0S871 
BO09872 
BO8B74 
BO9B77 
BO08878 
805880 


805B81 
BOSB81 


BCSBE2 


CBL COLORS REV 


PAGE 


8-100 


SS PACK 
CRICGIN 
B1O-1AC7/1C0O7 
EIC-1AC7/1CC% 


BE1O0-1ACE&/1CG8 
F10-1 ACEI COE 


E1C-1ACS/1C6S 
B1C-1ACG/1CCS 


B1C-1A10/1C10 
£1C-14A1C/1C1iC 


€10-14A11/1C11 
€10-1A11/1C11 


E1C-1A1¢2/1C1z 
£10-1412/1C¢€12 


B10-1A13/1C13 
ElC-12A13/1C12 


B10-1414/1€14 
B10-1414/1€14 


B1C-14A15/]1C15 
P10-1415/1¢€15 


BIC-1A1Es/1C1E 
E1IC-1A1E€/1C1E 


B10-1ieCe/1CC8 
B1C-1BC@/100E 


ElC-18CS/10CS 
E1O-1ECS/1009 


B1C-1B1C/1C1C 
ElC-1@1C/1iC1C 


€10-1811/1011 
B1C-1811/1C11 


E1C-1E12/1C1z 
B10-1812/10C12 


B1C-1812/1012 
FIC@1EI2Z/71012 


P10-12814/1014 
B1C-1E14/1014 


E1C-1E15/1015 
ElC-1815/1C15 


LEVS 


CESTINATION 


B13-1AG7/1C007 
EcS=1AC7/1C07 


BO8-1AC8/1C08 
B13-1A08/1C08 


BCe-1AC9/1C09 
B13-14C9/1C09 


BC8-1A10/1C10 
B13=-1A16/1C1C 


BO81A411/1C11 
813-1Al11/1C11 


BCé-1412/1C12 
B13-1A12/1C12 


808-1A13/1C13 
B13-1413/1C13 


BG&—1A14/1014 
B13-1A14/1C14 


BC&-1415/1C15 . 


B13-1A15/1C15 


BO8-1A16/1C16 
#13-1416/1C16 


BC8-12C8/1008 
B13-1808/1008 


BC@-1EC941009 
B13-180S/10695 


BO8-1810/1010 
B13-181C/1D1C 


BO08-1811/1011 
B13-181l1ls1011 


OC&-1E12/1D12 
B13-1812/1D12 


BO08—-12813/1013 
B13-1213/1013 


BO8-1B14/1014 
B13-1814/1D14 


BC8-1E15/1015 
B13-1215/1015 


LEVS © 


LT 


P > 


Car > 


SIGNAL 
BOSACT 
BOSAC? 


BO5AC8 
BOSAOB 


BCSAC9 
BOSAQ9 


BOSA1G 
BOS5A10 


BOSA1I 
BO5SALL 


BOSA12 
BOSA12 


BOSA13 
BO5A13 


BOSA14 
BO5A14 


BC5A15 
BOS5A15 


BOSA16 
BC5A16 


BO5B08 
BO5B08 


BU5809 
BO5B09 


BO5B10 
BO5B10 


BO5B11l 
BO5811 


605B12 
BO5812 


BOSB13 
BC5813 


BO5B14 
BO5B14% 


BOSB15 
BO5B15 


CBL COLORS 


60459180 AL 


REY 


> 


> 


PAGE 


1CC PACK 
CRICIN 
B1C-1816/1016 
£1C-1816/1C16 


B10-2A324/2C34 
B10-2A24/2C34 


B10-2A35/2C35 
B10-2A35/2C35 


B1C$2AzEseC3E€ 
P1C-2A36/2C3E 


B10-2A37/2C37 
B10-2A27/2C37 


B10-2A38/2C3E 
F1C-2A328/2C38 


B1C-2A4SC/2C4SC 
BIC-244C/zC4C 


BiC-2441/2C4) 
B1C-2A41/2C41 


B10-2A42/2C42 
B1C-2A42/2C42 


F1C-2443/2042 
B1C-2443/2C43 


681C-2833/2033 
B10-2B23/2033 


210-2834/2034 
B10-2B8324/2034 


B1C-2E25/2035 
B1C-2835/2035 


B1l1G~2B2€/2036 
B10-2B2E€/z2D3€E 


2B10-28327/2C37 
B1C-2827/2D037 


E1C-2P2€/2038 
Bl1C-2828/2C3E 


B1C-284C/204C 
G1lC-2b4Cscl4c 


E1lC-28641/2C041 
P1C-2841/2641 


60459180 AL 


LEVS 


CESTINATION 


BO8-1E16/1016 
B13-1216/1016 


B13-—1A35/1C35 
BC 8-2A34/2C34 


BO8=2zA35/2C35 
B14-2A35/2C35 


BCE—cAZ6/2C3E 
614-2A36/2C36 


BOg—-2A37/2C037 
B14-2A37/2C37 


BOE—2A38/2C38 
B14-ZA38/2C38 


6CB8-2A4C/2C4C 
B14—cA40/2C4C 


BOG-cA41/2C41 
b14-2441/2C41 


BO8=2A42/2C42 


B1l4—ZA42/2C042 


BC 8-2443/2C043 
B14-2443/2C43 


B13-1834/103% 
BC @-2F23/2033 


B17-2834/2034 
BG8—2B34/2D34% 


BC8-cE35/2035 
B14=-2835/2035 


BO§-2E36/2036 
614-cE2¢€/203€ 


BC@~2837/2037 
B14—2837/2037 


BCE-ZP26/203E 
B14—2B36/2038 


BC8-2B40/2046 
B14-cB40/204C 


BC6-2841/2041 
B14-2241/2041 


LEVS 


11 
22 


11 
22 


| | 
22 


il 
22 


LTH 


> > 


-’ @® 


SIGNAL 
BC5B16 
BO5B16 


BO5A84 
BCSA84 


BOSA85 
BO5A85 


BOSA86 
BO5A86 


BOS5A87 
BC5A87 


BO5A88 
BO5A88 


BC5A90 
BO5A90 


BOSAI1L 
BOS5SA91 


BOSAS2 
BO5A92 


BOEA93 
BO5A93 


BO5B83 
805883 


BOS884% 
BO5B84 


BO5B85 
BO5B85 


BOSB86 
BCSE86 


BO5887 
BO5B887 


BOSB88 
BC5B68 


BO5890 
BO5B90 


BOSB91 
BOSB91 


CBL CQLORS 


8-101 


REV 


> > 


PAGE 


8-102 


1C1_ =PACK 
CRIGIN 
PIC-2842/2042 
E10-2842/ 2042 


B1C-2B43/2c043 
E1C-2843/2643 


LEVS 


1] 
22 


1l 
22 


B1C 
DESTINATION 
BC8-2B42/2042 
B14-2B42/2042 


808-26 43/2043 
B14-2B843/2D43 


LEvS LTH 
ii 4 
22 5 
11 
22 5 


SIGNAL 
BO5892 
BO5892 


BC5893 
BO05893 


CBL COLORS 


60459180 AL 


REV 


> 


> 


FACE 


1C2 PACK 


CRIGIN 


F13-14C2/1CC3 


B13-1AC4/1C€04 
b13-1LAC4s/10C4% 


E13-1AC5/1CC5 


&13-1AC7/1C67 
F13-1AC7/1CC? 


B13-lLACe8s1C0E 
BI3Z-1AC8/1iCCE 


E12-14CS/1CCS 
F13-14CS/1CCS 


B13Z-1A1C/1C1C 
€13-141C/1C1C 


&13-1A11/1C11 
€12-1A11/1C11 


B12-lAlz/1C1lé 
B13-LAl2/1C1l2 


€13-1A13/1C13 
&€13-]412/1C12 


B13-1A14/1C€14 
P13-1414/1¢€14 


€13-1415/1C15 
£13-1415/1C15 


—€13-141€/1C16 
EL3-1A1E/1C1€E 


€13-14A17/1C17 
EL3I-1A1E/1C1E 
£12-1415/1C1S 
P13-1AzZC/1C2C 
Bl3-LAcZ/1Ce2 
£13-1A424/1C24 
B13-1A25/1C25 


El2-1AcEs1C2E 


60459180 AL 


CESTINATION 


p14-2831/2C31 


BO9-1AC4/1C€04 
B14-1AC4/1C04 


Bl4-2P32/2D032 


B1C-1AC7/1C07 
BléE-1AC7/1CG7 


B17-1ACE/1C08 
B1c-1A406/1C08 


Bi7-14CG9/1C09 
B1IC-1LACG/1CCS 


B17-1A10/1C10 
61C-]410/1C1C 


617-1Al11/1C11 
61C-1A11/1C11 


‘B1lE-14ACE/1CCE 


B1C-1A12/1Clz 


B18-14C9/1C09 
B1C-1413/1C13 


B1lE-1A10/1C10 
61C-1414/1C14 


Bi@-1411/1C11 


B1C-1A15/1C15 


Bl7-1A1E/1C1E 
Bl1C-1A1E/1C1E 


Bl4-cAzbs/2C28 
B1l4—cAz7/2C27 
B1l4=—cs3l/2C3C 
Bl4—Z62C/2D3C 
B1G-1ACS/1C00S 
B1G-1AzZb/1C2E 
B1G-1Az29/1C24 


£19-1431/1C31 


LEVS 


1li 


LTH 


for 


SIGNAL 


B14A81 


BO5A04% 
BCSAC4S 


B14B82 


BOSAQ? 
BQSAC7 


BO5A08 
BOSA08 


BOSAQ9 
BOSAG9 


BO5A10 
BOSA1O 


BO5A11 
BOSA11 


BOSAL12 
BOSA12 


BOSA13 
BO5A13 


BG5A14% 
BO5A14 


BC5A15 
BOSAL5 


BOSA16 
BOSAi6 


B14A78 
BL4SA77 
B14A80 
814880 
b12A22 
B13424 
B13A25 


t13A26 


CBL COLORS 


8-103 


REV 


>> > 


> 


FAGE 


1C3. PACK 

CRICIN 

B12-1A27/1C27 
Bl3I-LAZB/1C2E 
B13-1429/1C25 
E13-1A2C/1C3C 
£13-1431/1C31 
F13-1434/1034 


B13-1435/1035 
E13-]425/1C35 


B13-1427/1C37 
B13-1428@/1C38 
E13-144C/1C4C 


B13-18¢C3/1003 
B42-18¢C3/1003 


E13-18C4/10C4 


B13-128C5/10C5 
B13-16¢5/1065 


E1l3-12C7/10C7 


B13-1e8CE/1CCE 
B132-1BCE/1ILCOE 


B12-18CS9/100S 
E13-1€CS/1C0S 


€13-181C/1C01C 
Bl2=LELCs ICI 


B13-1811/1C11 
6€13-1811/1C11 


EFl2-181c/1Cleé 
Fl2-1€12/1C12 


B13-1812/1012 
oa ee = Be 


P13-12814/1014 
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CYBER CHANNEL TRACE TABLES 


The microcode for the CYBER channel side of the CYBER Channel Coupler (coupler) writes a 
four-word trace during all normal operations. Normal operations include CYBER function 
codes and Op codes received from the internal processor. Upon detection of an error, the 
trace is changed to eight words and the error code and three additional information words 
are written into the trace and are displayed on the maintenance panel of the coupler. 


TRACE MEMORY LOCATIONS 


The trace for the CYBER side resides in the coupler memory at locations 1E00)¢ through 
1EFF}¢~- These memory locations are used as follows: 


Locationy¢ Content : Description 

1E00 1E08 Starting Trace Address 
1E01 OOFO Trace Length 
1E02 XXXX Next Trace Address 
1E03 XXXX Remaining Trace Length 
1E04 0000 Microcode Revision 
1E05 0000 Microcode Revision 
1E06 0000 Microcode Revision 
1E07 0000 Microcode Revision 
1E08 XXXX Trace 

| 

| 

v Vv Vv 
LEFF XXXX Trace 

TRACE FORMAT 


The trace format is organized as follows. Note that the status word (word 3) indicates 


whether the trace is for a channel function or an Op code, and if an additional four words 


are added for an error trace. 


Normal Trace 


Channel Function Op Code 
Word Description Trace Word Description Trace 
1 Channel Function 8 XXX 1 Op Code XXXX 
2 Control Flags XXXX 2 Address XXXX 
3 Trace Status 0000 3 Trace Status 4000 
4 Status OOXX 4 Status OOXX 

Error Trace 

Channel Function Op Code 
Word Description Trace Word Description ~ Trace 
1 Channel Function 8XXX 1 Op Code XXXX 
2 Control Flags XXXX 2 Address XXXX 
3 Trace Status 8000 3 Trace Status Ccooo 
4 Status OOXX 4 Status OOXX 
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The trace words are defined as follows: 


@ Channel function: 


e Control flags: 


12-bit CYBER function code same as location 0023)¢. 


Internal hardware status to microcode. 


Bit Description | 
00 Not Character Fill 
01 Active or Pause 
02 R2 Register Full 
03 Xl Register Full 
04 OP Code Altered 
05 OK to Disconnect 
06 Memory DB Register Full 
07 Channel Parity Error 
08 Memory Parity Error 
09 Deadman Time-Out 
10 Function , 
ll Microcode Master Clear 
12 Length Equals Zero 
13 DMA Complete 
14 Processor Running 
15 Processor Abnormal 


Bit Description 

0 or 1 Channel Function 
0 Error Trace 

1 Opcode Trace 
2-15 Not Used 


e Status: Status from memory location 0024)¢. 


Bit Description 

0 Not Used 

1 Not Used 

2 Interaction Quicklook Complete 
3 CYBER Quicklook Complete 

4 Not Used 

5 Not Used 

6 Not Used 

7 Not Used 

8 Normal End 

9 Channel Parity Error 
10 Memory Parity Error 

11 Deadman Timeout 

12 Control Package Memory Parity Error 
13 Transfer Indicator 

14 Character Fill 
15 Not Used 


@ Op Code: This is the Op-code command read from location 0020j¢. 


e@ Address: This is the address read from location 0021j¢. 
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e Error Code: See tables A-1 and A-2 for a list of error codes. Note that the error 
codes are output to the coupler maintenance panel for display. 


-@ Info. 1 | 
e Info. 2 - Varies with error code. See table A-1 and A-2. 


e Info. 3 _| 


Table A-1. Error Codes/Normal Operations 


ADRS REG DB REG word Memory parity error 
with parity error 


ADRS REG DB REG word with Control package 
parity error memory parity error 


ADRS REG DB REG word with Trace length is 0 
parity error 


DB REG word with Channel parity 
parity error error 


DB REG word with Deadman timeout 
parity error 


DB REG word with Trace length is 0 
parity error at location 1E01 


DB REG word with Channel FCN, parity 
parity error error 
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Table A~2. Quicklook Errors (Sheet 1 of 2) 


Hexadecimal 
Error Code Info. Il Info. Info. Status Misc. Description 


Section 0 Length 
Section Length 
Section Length 
Section Length 
Section Length 
Section Length 
Section Length 
Section Length 
Section Length 
Section Length 
Section Length 
Section Length not 0 


Section First Pop instruction 
failed 


Section Second Pop instruction 
failed 


Section Third Pop instruction 
failed 


Section Fourth Pop instruction 
failed 


Section Length not 0 
Section UDI bit test failed 
Section UDI shift 4 failed 
Section UDI shift 8 failed 
Section UDI shift 12 failed 


Section UDI bits 12 - 15 PROM 
data and bit test 


Section 3 UDI SH = 4 PROM data 
and bit test 
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Table A-2 e 


Hexadecimal 
Error Code Info. 1 Info. 2 Info. 3 Status Misc. 


ADRS 


ADRS 


ADRS 


ADRS 


ADRS 


REG 


REG 


REG 


REG 


REG 


Section 3 


Section 


Section 


Section 


Section 


Section 


Section 


Section 


Section 


Section 


Section 


Section 
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quicklook 


Interaction 
quicklook 


Interaction 
quicklook 


Quicklook Errors (Sheet 2 of 2) 


Description 


I SH = 8 PROM data 
se bit test 


UDI SH = 12 PROM data 
and bit test 


UDI check 
A/D clock 1110 


UDI check 
A/D clock 1101 


UDI check 
A/D clock 1011 


UDI check 
A/D clock O111 


UDI check 
A/D clock 0001 


UDI check 
A/D clock 0010 


UDI check 
A/D clock 0100 


UDI check 
A/D clock 1000 


UDI check bit set/ 
clear, bits 12 - 15 


UDI check bit set/ 
clear, bits 8 - 15 


UDI check 
register file 


Control package 
memory parity error 


Memory parity error 


Length not 0 after 
memory read to register 
file and register file 
read to memory write 
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